
PISH KILL i? 7]-0*<q /
STaE&i^Tye River' f PJncy * -er) Vi'SS ——~C-
BASIN __jan,̂  Rrv^r Answer ____

I'Y Pjnev River InvostlCatc .
————t _ .——:———• . . rec;i. /inil -

Advertise __„.^:.. _,^_™, -« .-„, -__..__.. ....... jJoai-ci Action
Cyan am id Ahough now closed, has for so long grossly degraded the Piri'e^-FTi ver-~—

a?HJ Lul':''.rf -t'—it rCŝ  effects w i l l probably be noted for years to come. It wouf<i*§ppear
that heavy rains washed the acidic sediment downstream to a point where there were
fish and that this caused the "kill" (no -dead fish were seen by the writer as the
report carce in four days -afta£ the kill).

RECGMMESDATICSS: • - - • -

That ths area representative visit American cyenaitiid Co and inspect their waste lagoons,
etc. to insure against a continual run-off problem from this company.

i£ INVESTIGATION

1.0 EXPORTED.ISFdvMATIOX: = . ' . . . . _ . . _ „' .....' ...

Mr, Bill Turner reported young fish died 8/28/71 after heavy rains. Acid ponds from
nsrican Cynnsnud probably overflowed into stream.

Reported by: w.E. Turner_______________Date 8/71/77_______ TJTae pp.IE;
.ved by: R. Pitts-
i cy: D.P. Chance "
[ by:
1 by:

. -Date 8/^1/71
Date 8/31/71

" • Date
Date

: Edited by: . - .

CKAH? OF NOTIFICATION (list of nair.2s in order of contact) ; _•

(1) Pollution Abatement Division (r.air.e) J. Canaday__________(date) 8/31___(time) 0930
(2) Enforcement Division (name) R. Bowles_______.______ (date) 8/31 (time) 0930
(3) (nan?.)____________. . .- . ..._.,....._. .... .. ._____ .(data)________(tî ie)
(4) (aase)____________________________________ (data)________(time)

DATE FISH KILL OCC'ORHED (as determined by investigation)____6728/71
11SH KILL EiTDED 8/28/71

2 PUINTIFFS
I EXHIBIT
! 2.9-

«VVfiTtl£ i&N'Vf&t:.
î̂ îiiOiSK̂ '
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jh Kill No. '71-0^9 . r<-t .'""" , .,_L '.'__".._'__. """ V

Weather Previous to Kill rain (^porny-: 1 -
Weather During Kill . - .—.. _ T -..:._ "-_. .'
Veatlier Following Kill
(If rain - include amount)

WITNESSES: name .Bill Turner
address Richmond.
phon e_____________
position

2.0 INVESTIGATORS DISCUSSION: - . - . - . . _ . - . _ . _ . .

• The-writer traveled to the town of PIney River in an effort to determine whether or
not the American Cyanaroid Co. could be responsible for the"kill (The Piney River
flows into the Tye River). Due to the lateness of the fish k i l l report and the lack
f information given the writer felt there was little chance of actually locating
v dead fish or of proving a cause for their death.

*' '
he pH values above the American Cyanamid Co. ranged from 8.0 to 9.0, below the plant,
j't Rose's Hill, the pH was below 4.0 (off the Hach Kit scale) and the bottom was

- covered with a yellow sediment. "The writer then talked with Mr. H.V. Vhitehead of the
American Cyanamid Co. who explained that this was a normal condition below the plant

— and that he doubted there were any fish in the Piney River of Tye River until the
confluence with the James River. ~ = ---

The American CyanamTd Co. 'Is 'no IbngerMn operation and is In the process of closing
— down. However, It would appear that the residual effects of their operation wi 1 1 be
evident for some time to come. . • " • • • - . . .--• - .-•

100015



_ 3 -

Fish Kill No.

L STATION DESCRIPTION: . - - --- -'

.1. Piney River at Rt. 151 bridge above American Cyanamid

2. Piney .River at 67^ bridge below American Cyanamid

3. - - . • .
4. ."•" • - — -..:«..-._::,__.- •-;. : n.^r-- . ,,y..../:._

5. B *

6.

7." " " ""."" " - - — — - -— •

8. •

- 9 - . . . . . . .

10.

.7 PICTURES TAKES: - (identify pictures: slides (s) or prints (p) )

Location: _ ._ .. .

1. 6.

2" ? pictures————————=—————-~——• • • ?•-

3. " 8."

4, _________ ____ ____ 9.

5. 10.

10001B



..'Kill No. 7i-r>liQ ?•',. _ .__ . . _ _ _._ ____ O—i——jj~>-̂ -- '̂ /

n >IAP OFAREA:^ Include company layout, discharges in area, exact extent of
kill," extent 6f"= visual stream degradation.

• 100017



,;i ' Kill No . . 71-Qtiq

,4.0 VISUAL OBSERVATIONS;
- * * «*

.1 WATER:
otation

1

2

3

4 •""

5

6

7,,

8

, 9

. 10

D.O. IR2/1

7.0

2.6 *
* i

uH

9.0

4.0-

Teao.(°F)

78

76

Dead. Fish ?

-

-

Color

-

ye 1 1 ow

,

Turbiditv ..

clear

cloudy

-

P Station

. 1

2

. 3

.-A

- 5

6

7

8

. 9

•10

Floating Solids .

nonp

--nonp

t

Surface Fila

none

. none
.

•

,

,

Flow

med

med

-

Tide Stage

-

-

•

Odor (def)

none

none

-

Other

sediment S

•

•
•

-

1:,., .....:

etl

100018"



- 7 -

. .Kill No.,

,ES: *
bulging

jpaous._____________________ one ey0.?3:̂ "̂
T?hito* i~^____°r center - . both 7eyes .missins.-• ••- •• • — — -- -____
tiny spots in lens ^=_ -^. - ^.- ---...- a needle is inserted__in the eye socket
red spots in cornea __________ .̂ ^̂..̂.J.5̂ 5̂3̂  whilc fish h-Gfl is
popcye__________ ' _ utider_water,"gas bubbles_____ or opaque,
other """ » ^ .'.". ̂ H?̂ _ .'•"' "̂  ' "' - '"̂ âPgs-

* Indicate approximate number or fish having these characteristics. Look for.
general trends, not specific fish, (few, many, all, none)

OTHER CONDITIONS OR SYMPTOMS NOTED:* — -

no dead fish seen by investigator

5.0 SAMPLES AMD ANALYSES: ........ _ _

1 CHEMICAL SAMPLES COLLECTED: ^ .--, . '
(circle samples not collected by State Water Control Board)

''source f?nn»f^ ":'". ^polluted area
source (oil)___________!________ spill area
,.,«. gallon r1***- ' "?' ' ^uart P^stxc-——^
gallon plastic__________________ .****c Slass——:——
mercury bottles ________:——— , mud.

soil

5.2 BIOLOGICAL' SA!2?LES COLLECTED: * . '
.(circle samples not collected by State Water Control Board)

JTish roust be properly identified to genus on lab sheet

fish__________ •"—————————
-ovster ___________________ clam—
•**___ mussel
other___________• - - - - ...lather.

* Specify whole fish, edible nssat or organs to be analized

100019



.IEM1CAL ANALYSIS ~ „ . : • - .
chcck box foe requested analysis

•̂f ion

_>c
âb Kusibcr

t
Paranstcr - - -— - - ;

| EOD5l p,g/l
i

; SKI / 100 nl

} pH (laboratory

I Acidity (total) 35/1

1 Alkalinity (total), mc/1

[ Phth Alkalinity, rag/1

\ -Settlcnble Solids, ng/1.

1 Total Solids - toe, ng/1
•' Vol. mg/1

Tix, CE/1 ——— ~

] £usp. Solids-- Tot, t=s/l
Vol. me/1
Tlx, nE/l~ '-

'Ĵ Kjlorldes, eg/1 as Cl _

ĵ ^ Kit, kjel, mg/1 as S

"'•''̂ Wsnonla. oa/1 as K

] ' Jlitritc, mc/1 as 3

~| KItrate, ns/1 as S

~| Kydrol. Phosphates", cs/1 as P

J Crtho Phosphates, Bg/l as ?

J Total Phosphates, ng/1 as P

j Chromium Tot, =g/l

j ?Anc.t -mjlfl

J L*a<I, mg/l

^ Iron, me/1

J CoDDcr, rac/1

J . Kanpanese. ES/1 •

J Hesane Extractables, tig/l

J -Chentcal Oxygen Dcaand, mg/1
«• .

by Infrared, oig/1
.
i ^ulfates :

]

]
'3

2
8/31/71
17?06w&
Piney Pxiver
at Rt. 67**

v.

3-0

—— 16$ —————————

-
-

•- **

•
• " ••

\

182 nn/1

•

-

-

\

•

". ' -

»

-

*

r

'.
.

'

t

'

•

-
-

.

..

•

» * .

• — - _.

. - -

•
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h Kill Ko

- 10 _

*•

60 TOXICITY OF ELEMENTS INVOLVED AS REPORTED IN I-ATEST "LITERATURE:

£FERESCE: Ell Is reports that the PH values of most inland conr-t
range between 6.7 and 3,6, with extremes of 6,3 and 9.0, ( d \f,

REFERENCE: - Cole states that fish are euryionic and can live In a wi^ M
with limits as broad as *ft to 8.7. ( McKee and Wolf" 1963 ) "de P"

REFERENCE: The Aquatic Life Advisory Commit tee. of the Ohio River Vallev Water

Wi""«•••; = .Q<_^ V( ; v ^ ytyt UUL rrom ,-ne scanapoint ot product;vjt |t j .
toma.nta,n-the pH ,n the range .of about 6.5 to 8.2. ( Hckee and Wolf, 1363 )

REFERENCE: . . ....... . . .......... . _ . . . . . ' _ _ _ _ _ _ .......... ..' ..... . .

r PM f 5'Vu ^£ I^v111"11 for 3eneral fFsh Protection.(. McKee and Wolf, 1963 ) • .

Many additional references are available to prove the adverse effects of low PH
REFERENCE: , . . " . _ .

P.3MARIS:. ln ?;s- waters that support good game fish, 5 percent of the waters
-contain less than 11 jng./l. of sulfates, 50 percent less than 32 mg./l and 95

-•-•''percent less than 90 mg./l. . _ . *

7-0 BENTHIC. ALGAL EXAMINATION (CURSORY): ' _

Station

1

2

• ^

A

5

6

7

•
P

in

Substrate

rocks

rocks

Aquatic
•plants

-

Algae

.

Benthic
"̂ animals

ni?mf»rnirs

nonexisten

-

Tolerance %
*xoi

.

Fac Sensit

1

"How compare
•with control

[10Q?3 ——



- 11 -

_sh Kill No

0 ROUGH FIGURES FOR FISH COUNT: ...

8.1 Lake, pond or river; total count of every fish: no count, k i l l nM nn Hpsrf f;,h

OR .... .

8.2 100 yard segment /half ."mile area count; lake or river:

R e priori f-
(1st, fish seen)
1st. 100 yds.

2nd 100 yds.

3rd 100 yds.

4th 100 yds. ..

5th 100 yds.

6th 100 yds.

7th 100 yds.

8th 100 yds.

9th 100 yds.
(last fish seen)
10th 100 vds.

e;r>pr-J f>-= , "Nfo - , Ci 7P

•

.

.

ciipr-ipe >?o. , <iivr*

—

,

.-

•

snecies. Mo., s-i •?•»

-
*

•

—{continue on last page if necessary)
.. . ' :_.. unknown

Total distance of kill in stream/pond Biles/acres:___•

Yield Investigator will not calculate total number of fish killed.

9 . 0 COST: : . - . - • - " - " • • "

Cost of investigation: Technical Services Division, Individual sheets: 60.58
Enforcement: __________ __, Pollution Abatement:
Other; _____ '""'_ — -- . Other:

.Cost of freshwater fish (Commission of Gane and Inland Fisheries):
Cost of marine fish: _____________ \ __________ _ • _ •
Other cost (explain) t__ ______________________
Total cost to State of Virinia: . . ._-. ...

cost includes only those 'cost of investigation and reporting. _ ' -

-pies: Director Technical Services Division, Asst. "Director Technical Services Div. , (2)
' Pollution Abatement Div. (2), Enforcement Div. , Biology File, Commission of
Game and Inland Fisheries, Investigator. -

Report completed and distribution made: __________________ '__ _________ . ____ .

Enclosures: ' ; -•- - -r - -.- —— -:.--. .:,— . - 1Q0022



•
-12-

_ii Kill No. . 7f-nf*q f ./.._ _.."._.'.. . ._ " _.._. ̂ /

*

.'MISC. NOTES: ' - /

Mr. V.'hitehead was most cooperative and vary informative. He explained the
American Cyanamid Co. had long ago killed all fish below the plant as far
down as the James River. He also said that cheir operation had been inspected
on numerous occasionally Water Control Soard personnel and that their people
were aware of the" plant's effect on the river.

Lab results confirm the low pH value recorded Tn the field. High sulphur
concentrations in the water at Station 2 and on the bottom would Indicate
the possibility of a continuing acid problem despite the fact that the
American Cyanamid Co. has closed. __ • . . . . . .

1000.?3



'Rfc'NiA STATE WATER-CONTROL DCA'RD
jt .\ K 1 1 1 1 n ves t i go t i on # ~?/~Of

below are expenses incurre_d by the Virginia State Water Control Board
'ng tne subject _fisn k i l l investigation.

Number of personnel involved in investigations; ~ / •/•

Total man-hours inKeld, laboratory and report preparation: / "2— -

Total wage expense bfised on ̂ purly rate for all participants;
-f t

Total. .number of miles driven by State car: t*C> 3

Total number of miles driven by private car: *"

Total mileage expense for use of State car (8?/mile)

Total mileage expense for use of private car (fte/mile)

Total expense for travel by train,: plane or bus;———-

Boat Use; ... _
Type of
Bo?ts

Flstbottom

Check Boat
or boats used

Rate/
day

^o, day
used

Caro?el
Boat

S6,25
S&.25
SI 5-00
S3.K65

Total
Expense

Total Expense for Boat use;--——-——•———>—«——*-—--—•—-

Total number of nights spent in field for all participants:

Total, expense for lodging:—————-—1——_.-.™™«_._._.-——.

-Total number of meals for all participants: •• /

Total expense for meals:—————————————————————————•————-——— 7,.OQ

Miscellaneous Items: (itemize below if not listed)
Quantity___Valve

Ice
rolls
4ov * e Film
5 r i 1 1 camera
film

expense for miscellaneous Items:——•———-——.--.————.———«-,-

-•"- ----"'---̂ -=~.--—-•- - TOTAL EXPENSES

SIGNED BY
100024



COMMONWEALTH o/ VIRQINIA .
WATER CONTROL BOARD

R. v.oavis 2711 Hamilton Street ' BOARD
Executive Secretary . • „, . _Warren l_. Br»un

Post Office Box 11143 - Cnafrman
Richmond. Virginia 23230 - - O€pt0T10er C.I » IS// Co(. J. Leo Bourassa

(304)785.1411 ._ .._ ._ . - - - - - - — -- _ . . Vice-Chairman
George M. Cornell

• . . Roy 6. Martin, Jr.
9PFfTfll HP! TVFOY Miliard 6. Rice. Jr.arC-UiML UcL-.Vt.Kl Kcnnatn B. Roltlni

__ R. Alton Wrl^fit

CERTIFIED T^AIL
RETURN RECEIPT REQUESTED

Mr. Henry A. Williams
Mr. Ronald A. Penque
United States Titanium Corporation .
305 East 37 Street - " * ?* JS77
Paterson. New Jersey 07504

Gentlemen:
r

Enclosed is the.fish kill investigation report which was referenced in
Mr. David £. Evans' letter of September 16, 1977. The Board requested
U.S. .Titanium ^to_;pay, "by October 15, 1977, for the cost of the fish kill
that resulted from the July discharges at the Piney River plant.

Under Section 62.1-44.15(11) of the Code of Virginia (1950), as amended, •
the State Water Control Board is authorized.to recover the cost of staff
investigation and the replacement value of the fish killed. The cost of
the fish as determined by the Commission of Game and Inland Fisheries was
$7,047.03.. The cost of tfie__ staff investigation was $2,193.42. The total
cost to tHe State of Virginia was $9,240.70. Should U. S. Titanium fail'
to pay for the fish killj_the Board__will proceed with court action to
collect such costs. "" " . . . . _._ .

The Board's staff is currently reviewing the proposed agreement, between
Penque-Williams, Inc. and Cosmin Corporation, in which Penque-Williams
will sell and deliver copperas to Cosmin's Baltimore plant site. The
term of this agreement is for five years instead of the reported 1,000
days or four years as stated by U. S. Titanium at the Board's September 9,
1977 Special Order Hearing. The staff requests that U.S. Titanium explain
the additional year's time found in the Penque-Williams, Cosmin agreement.

PLAINTIFF'S
I EXHIBIT

100025



Mr. Henry A. Williams
Mr. Ronald A. Penque
U.S. Titanium Corp.
Sept. 27, 1977
page 2'

The staff is willing to work with U.S. Titanium in any way possible to
resolve the pollution problems at its Piney River plant site. If you
require any assistance, please do not hesitate to contact our staff.

Very truly yours,

\ I Jim
v

Jim E. Hensley
Specialist
Bureau 'of Enforcement

dd
cc: David E. Evans, Asst. Attorney General

•Valley Regional Office, SWCB
Bureau of Applied Technology, SWCB
Division of Ecological Studies, SWCB
Bureau of Enforcement - Fish Kills

100026



Fisif KILL RHPORT""
FISH KILL i 78-038"

' STR£AM Pin-py R-tvPr/Typ Pi i/gy
BASIN James_________ ..
C&T&/COUNTY Jtiel5Qn/Amhpr5t'

\7 ._ A.r\ i*
SUMMARY:

In August of 1977,_ 8940 fish'werekilTed valued. atT$Ti,762,14. Many different
species..were .involved "in the ki l l including chubs", minnows, small mouth bass,
sunfish, suckers, and catfish. The sampling results show U.S. Titanium as the
pollution source causing an extremely low pH downstream of their discharge pine
Trtt-al ,~nct -t-n Qt^to nf \H*^nin-is _ tt;i09 OQ " ' * ~^' } ~ V ' 'Total cost to State of Virginia - $5122.

ORIGINAL
(Red)

THE INVESTIGATION

3.Q ...RF.PORTFD IKTORMATION:

Fish were dead_a.nd dying on .the Tye River and tbe" water appeared cloudy and had a
"sour taste"-.- Members of C.L.E.A.M. reported,-discharges from U.S. Titanium the

Q weeks..and at 5;30pm"on August 19, 1977.

Reported by: Bruce Leider
Report received by: Mike. Shelor
InvestiRated by: . _ C, L. Auckennan
Investigated by: T. BlankenshlD
Investigated by: . Ron Gregory
Final Report Edited by: B. Gafl Todd

CHAIN OF Ni)TIFICAT10N (list of names in

(1 ) Enforcement Division .
("2 ) Ki j; i on.) 1 lU'iirt'scnnt 5 vc -
(•j) Game Warden (CGIFX.
(,'4) (name)
(5) (name) . " . . _ . _ .= _. ... , „ : -" .

DATE Finii Kl I L "OCCURRED (as do.ermin.'d

Date
Date.
Date
Date .
Date

order of

—

.8-19-77 . .Timc

.8rl_9-77
,8-20-77
8-2-0-77
8-20-77

contact)

" "-" (date)
- - . •'-. (date)

_.__ —(date)
(date).
(date)

(time)
(time)
(time)
(time)
(time)

by investigation) 8-19-77
DATE FISH KILL ENDED .unknown.

100027



Fish Kin. No

Weather Previous to Kill_______ - ----- - ______ _ ORIGINAL
Weather During Kill_____. .. . .. ' .. . ____- (Red)
Weather Following Kill _ . - - -. - - — ____
(If rain - include amount)

WITNESSES: name Bruce Leider
address Rt. ]. Box 385. Arrinptnn, Va
nhnne (flftt) 263-4509 ___
position_______ _______...

2.0 INVESTIGATOR? DISCUSSION:

R. Gregory and other DES personnel met with C.Auckerman, T. Blankenship, and
B. Leider on August 20 to investigate the fish. kill. They visited the U.S
Titanium plahfsite where a discharge was observed. Next a fish count was made
from the U.S. Titanium discharge to a point on the Tye River downstream of the
community of Tye River.. Wa.ter samples that had been collected by a C L E A N
member were given to T. Blankenship on AugustJO who then gave them to R. Gregory
Fish samples were also collected and.31 yen to D. Paylor who examined them on
August i9. (see. attached.pathology report).
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FJ:,!i Kill No. 78-038 .. "J _,...__._ =:_ ir"...~. . -- ,-

2.1 STATION DESCRIPTION:

l. U.S. Titanium plant, TOO yds above discharge pipe

2. U.S. Titanium plant, sample taken from discharge pip

3. U.S. Titanium plant, 100 yds below discharge pipe

4. Tye River at Rt. 29 bridge

5. Tye River at 10 ft hole 2 miles below Tye River Post Office
6. .---.- --- ." •--.- . -. -

1.

8.

9 . . _ . ....: . - . " -

2.2 PICTURES TAKEN: .(identify pictures : slides (s) or prints (p) )

Location: No pictures aval Table -

2,

3.

4.

5,

- . . . . - - : - - 7 ,
._

8.

- .. ..9. : , .;.....
-_...._... .._.._. .... _ .__. .- ._- 10. - - - ----._,,., . . . . . .

100029
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Tower limit of kill



Fish Kill No. 78-038 " ' / " ."" . " . ...... ....
——————— "' " ORIGINAL

EYES: * - :- -" • " " ~ '"' (Red)
normal - - ____ -_,.._.. .
opaque .- . -..,.̂ -. .—_ _^. -- -- - ... ,:___op.e eye missing ____
white: lens ____ or center ___ ,,J:>o_t_h_e_ye_s. missine
tiny spots in lens _________...__-if a needle_ is inserted in the eye socket
red spots in cornea _ _ '" "and the e,ye jts_. pressed while fish head is
popeye_ ______________________^^jjn^de.r.^ysteiTj.^gas bubbles_____ or opaque
other______-IL --._-___________L-_._-_:-:- --• ''•••' fluid. _._.._...__..̂ . „ .„ escapes.

* Indicate-approximate number of fish having these characteristics. Look for
general trends, not specific fish. (few, many, all--nont)

OTHER CONDITIONS OR SYMPTOMS NOTED:

5.0 SAMP ES AND ANALYSES: " ~ " -------

5.1 CHEM CAL SAKi'LES COLLECTED:'
(cir le samples not collected by State Water Control Board)

source "C Dilution)____%___________ polluted area___________
source ( 11)__ _________________^ spill area________
1/2 gall n glass_____ . '— '"" :" _ quart plastic_
gallon p-as tic___.____-..--. quart, glass
mercury bottles__: .... .:..- " L._____...--'mud _ ... ..
______________________________ poll --- -.---- . -

two quart glass 2
5.2 BIOLOGICAL SAMPLES COLLECTED:" * _

(circle samples not collected by State Water Control Board)
Fish must be^ properly identified to_gc_nu3_ on lab sheet^

fish 3 (SMB. "chub, lonoe'a'r. sonflsh) benthic . ______
oyster ___ • _: 1̂"'"'."' :___̂  .ZL̂ _̂.,::. TT?-"_̂ -. :.t-
crab _ ___ _ _ _ _ _ _ - - - - - - : ,..1̂  -^.
other . . other

SpeciJy whule fish., t dibit1 .me.'i L ur .organs to be analized
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n*.:. Kin so. 78-038 ' ._.......___ _____ _ . __ .... "../..'"..._;" .". J

(7ft/6f/VA£
3.3 Cl!l.:iI:..M. A:;A!YSIS . . . .._: -r -___

c!,e :V bi-5. f(ir rcqiieFicii analysis

• Stati on _ .. ._ ... _ _ ._
Date. . . . . . ,
l i ne . —
Lab Number. _. . ._._... .

Pa ran* ter -

"' BOP5, n£/l

KIN / 100 nl

T>H (lehorat. v

Acidity, (EfS U tng/1

Alkalinity < --tal), mg/1

'' Phth Alkalin Ly> mg/1 .

"! SetUeable S lids, c,g/l

Total Solids - tot, mg/1
Vol, us/1
Fix, mg/1

! SUSP. Solijs- Tot, mg/1
Vol, ng/1
Fix, tag/1

Chlorides, mp/1 as Cl

^^ Tot Hit, V.1fl, ci£/l as N

^̂ r̂ A-rr-nnia. w.-'"1 as .>! . ..— _ =

Iiitri:c , pit;/l as .N

NitrutP, ri>;/l as N' . .

hyJuC • I1!- •J-'r1 :'*!>, ir-g/! -^ i'

Cr:h.' ! hi,--. ;'',;•', ri:, i..,;. •'! ,i_ I'

lotsl- Pl.osp'.iatt.s, IP. /I as P _

ChroM tiTn~Tv.v, r~-.",n

71r,'-1 '-̂f •''

LtfaJ, »s/J

Iron, mr/1

CoDror, C4L/ '- ' - -

Kanf rijirr.--, tii£/l

Hexarie l'x:i H-:t. 'si- >-'.•>, m^'J
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-•70-n-jo--- -: • "=— —" ------ - -•- -• OR Q NALFish K i l l No. 78-038 . _ . .. .... _..„... ............. . _....„.. . - - - , - - , - - - - . v \rT 4\ "
———————— "' """ _ _ ... ...__. - (fad)

f.O T.CXICITY OP ELEMENTS 'INVOLVED K?' 8E>>6RTE6~"lN LATES~T LITERATURE: .

Ri;Fi:Rr,:;a:: Mount, Donald. 1973. ; ChronicEffect; of Low pH on fathead Minnow Survival,
Growth, and Reproduction, "host Ictal pH values from laboratory data reported in
the literature are below 4.0".

REFERENCE: McKee & Wolf> -|963> -A pH of 5^5 as the =|wer Iim1t for general
protection".

REFERENCE: MCKee & Wolf. 1963. "Cole states that fish are euryonic and can live
in a wide pH range, with limits as broad as 4.7 to 8.7".

REFERENCE: the Environmental Protection Agency in Quality Criteria for Water, 1976,
sets the criteria for freshwater aquatic life at 6.5-9,0.. "Outside of this range,
fish suffer adverse physiological effects increasing in.s.everity as the degree of
deviation increases .until lethal levels are reached." (p.341)

KS: -The extremely low pH_ya1iiPS found at te discharge pipe and 100 yds.
below U.S. Titanium at the time of the sampling would be immediately toxic to . .
fish. It i.s evident that such values caused the fish kill in the Piney-Tye River.

7 .0 EIINTtHC, ALGAL "EXAMINATION '(C'tlfCsORY) : "
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(Red)
8.0 ROUGH FIGURES FOR FISH COUNT:

8.1 Lake, pond or river; total i-oimt of every fish: ___

OR

8.2 100 yard segment/half mile area count.; lake or'river: 8,940 ______ ___

Total distance of kill in stream/pond miles/acres:______ __

Segment Species, No. j>lze___Sj>ecics,__No_.__,size___Species, No.,
(1st. fish seen)
1st. 100 vds.

2nd. 100 yds. ... .

3rd. 100 yds.

4th. 100 .yds.

5th. lOLL.yds.

6 tli. 100 yjd.

7th. TOO yds.

8th. 100 yds.

9th.. 100 vds.

.._____

$££ tak c-

. . .

j,. .,11 , j - —

y> <rkert

.. .. . ., _ . . .
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Fish Kill. No. 78-033 .- ..-.;, r. ; . _. :.

ORIGINAL

9.0 COST:. '_ .._"...- : ." "" - - - - - - - . . . . .

Cost of : westigation: Bureau of Surveillance and Field Studies, Individual
sheets: 315.49_____ Enforcement.,______.
Other: ____________

Cost of _ reshwater fish (Commission of Game and Inland Fisheries): 4,762.14
Cost of marine fish: ___^_______
Other cost (explain): Lab cost - 20.25, administrative cost 25.00
Total cost to State of Virginia: 5T22.88________

Copies: Director BSFS, Regional Office, "Enforcement, DES File (orig.),
Commission of Game and Inland Fisheries, Investigator, HATS File

Report completed and distribution made: - - - - - _._.—. __________ __
(signed) (date)

Enclosures: - - __=_.._.• ..,,...,--.. -•-•--—™. -. •• —•• = -- --- ----- -..-^ - -

MISC. NOTES:

100037



__ _
n Ccnplrnnt t'io- •' '.".'. '.. . ... ... . Fish Kill Investigationr?S7y""fc't'iv " ::——Bats'

Tl C. ORIGINAL
(Red)

i,-3ent Wage earnings per hoar: . -̂'V -'; '̂ 3̂  l>/:i 4.. • -
oial nan-hours in field, laboratory, and report preparations: r.. . _,
;fcal wage expanse based on hourly ra^e: !:,: R E C E I V I D

*••• SIA.f UTF.?
v,ial number of miles drivsn by State or Agsn:;/ car personalliCCNTf],! Gfl/.n3

ucal nurr^sr of miles driven by private car personally: "'^ . .}
. r.al m'leage expense for use of State car (9c per mile):

.. lal mileage expeiTii'a for use of Agency car (10~ per mile):

otal rr.ileage expense for use of Private car (12̂  per mile):

;-•.-• of boat.used fay you personally:___ t ̂  - v >/••] .___................ ^

.. tas for bests while unavailable for other usa:

Daily Cost Osgrating Cost Ho-jrly

F.0-2. and FTatbottcn .(narrow) S 6.25 ~ $ 3.00
' '3 flatbottosn ,.::3..5Q .... .. 4.00
. !;sn?.ster 17' outboard 15.00 6.50

S5.r3stf?r 1.9' outboard ._„. ., _25.GO : . _7...50
-•ssnaster 19' inboard 31.CO 8.50
.-ousel 31 .CO 8.50
,1 'f.1 Ski 23' and . . . . . . .
.-Craft 24' Inboard 37.00 "9,00 •

,b?r of days" boat was used:
j-2r of hours bo.it was in operation:
al expense for boat use:

;] number of" nights spirit in fid/.1:

{;;_. O-?.T: r.i_j~'
; -:•- T.-VJ -f-T ill j'.:.-̂ a4T5:._-'



INDIVIDUAL'S EXPENSE ORIGINAL
(Red)

FISH KILL INVESTIGATION '

FISH KILL NO.. 73-Q38

NAME: David K. Pay!or

TITLE: " p. C-_ ̂Specialist A

Present wacje earnings per hour: 5.77
Total man hours in field, laboratory and tcport preparation.: ____££,_.________
Total wane expense based on hourly rate .... ,..«.-........ .-. .....,.-.,..... ,..,..,....... . 1.38.48
Total number of miles driven by state car personally: 265
Total mileage expense for use of state agency, pool car (HS per mile): ......... r.. .̂.. .... . -39.- 75
Tot-si number of miies driven by private car personally: _____________
Total mil(»,FK]0 expense for use of private car... per mile): . . . . . . . . . . . . . . . . . ^ ..... ... ..
Total expense for travel by train, plane or bus. .._... ..... ...... ,.,..._ , - , , , . , . . . _ t ......... , -.. .....
Type of boat used by you personally: __ ___ __
Rate for boat use: - : ... Daily Cost Hourly operating cost
C.»>0" ynd Fl.itbottom (nairow) S G.25""~ " S 3,00
Witk- Flatbottom " ~ fi.ijO . 4.00
Glds.ma.tur 17' "OutfioarcT"" ' ~ ' 15,00 " "" " ~ * 6.60
Glj«masitt 19' Outhoanf 25.00 _ 7.50
Gloi-nuiijcr 19' Inbujid 31.00 _ 8.50
Carouwl " "" "3"l,00"~ """ ~ -'" g_50 ~~
Fish/Sk», T;CVaft ." ' ... .. "37.00 "" 9.0.0
Number of days boat was used: - - - - -
Number of hours boat was used:

Total expense for boat use: .-.. ..,_...
1 otdl number of nitjbts spent in field:
Total expense for lodging: ..... ......
Total number of meals: 2
Total (Apprise of meals: . . ._...., ,_..-.....,.,._-, . ..... *..-.-,._,-.-. - =.-,--„-. «.-s.-.- ..--.:....„........ 7.85
Miscl. items {ice, film, tolls, etc.} Itemize below:

(No. of items) "" (Total value)

il expanse for Miscl. items;.

TOTAL EXPENSES ____186-03
/) -

f I'xUvi- ci.-jtf-: . ._._.-.. . ' ..———. .,=.. — . -..,:-
Signature t
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(Red)
LABORATORY COSTS

Fish Kill No. 78-038

PARAMETER

Coliforra.Tolal/lOOBal

Coliform.Fe-.il/100inf
pM (l-iboratory)

AJK.Iinity/AciditV

Totil Solids, Total
Volatile

Rx«I
Siuprndcd SalidK, Total

Volatile

Fix«l

Dissolved Solids

^ ( hJondr

ffn̂ "1"!1*

Nitroern.Tolal Kietdahl

ph^=phoru*,Tut-!
Ptit>»phorn*, Qrtho

Xmrnonia fnf/l «(• N

Nilrilp m£/L as N

Nllratr ll«t/L a» N

^iffpfiflf

Mr XJHC tstradabl^

BODs

COD _ . _

no. of
• naly}es

5

5

5

5

cos! pe-r
J«*l'«tl

1.00

1.00

1.50

touicosl

5.00

5.00

7.50

X

PARAMETER

Anraic
Cadmium

Cklcium

Chromium
Copprr
!ro:̂  .

Lc_d

Miennium
Matizinex'
MrrcwY

Zinc

Tur bid iu
PMikktfs
Set (Ic* bit Solids

Conduct ivtt>

no. of
• nalvs**

5

cost per
• naUstS

.55

total
cosl

2.7r

Effective date August J977; ____ _ ._ __..,̂  Grand. Total $ 20.25

Approved by *-j''" ._ //Ty/2 Av_
(Authorized Signature)

y
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.pi'ney River/Tve River .,...,." ._".,...„._-,..——-.....-..— . - . - •
_ . _ _ . _ . _. .. ..— -- - ,•--- • S/iret No. ] Of g

NelsoQ/Amherst ;/ "'..:.. .. .-., - • ~~

REPLACEMENT COST OF FISH
(Red)

Fish Kill No. 78-038

Species & Common
Size . . . . . . . . . _ . Individual Total

Name (Inches) Number Value Value
Cyprinidae (chubs _T

& minnows)
Percidae (darter)

Mirropt.en* riolonrifiui
(smallmouth bajss) _.„..„_

Lepoiiiis" (sunfis h) , . ___,

CatosiQiMdae. (s

-£2J32i_2£l£s (caro

ticker)

"sucKer)

all

all
?

3 ._.
4

.. ... , 5 _._-,..
_6 ._.....
7

10 ..„_
!.„... ....
j) _....-
3
4
5..__

6
7

1-3™.. -.-
4-6

,. -.,,,,5

3705

158
_-**

1681
1487

... 6?5

132 '. -
35

9. ., ...
18.. ......

, -,- ...1.1.4

79'

.... . 70 .
18
9

...... 1.76 ._
114

. . . 1 8

x -.;

/ '
• '

. 77
i '

'

i

-

*

• . .- ,

/

1

,__̂ _

GrSaUnl Total 8773 $4,741.49

Signed :
(Chief, Fish DivJ5k>n', CGIF)

Date; June 2, 19RT

Form 3G-75100041



Piney River/lye River ____ ....... ->7~: "" Z... .
T^ T7 " .. . S/icc-t Wo. 2 of 2-Nelspn/Amherst__. ..-._. ..̂L,.. ....... . .. ,, , . .. ' ., , _ .__._.. ..... .. -= — -— -.

REJ'LACEMCNTCOST OF FISH
ORIGINAL

Fish Kill No. 73-038

Species & Common Name

Noturus (madtom)
Ictalurus (catfish)

Size
(Inches)

?

2

Number

158
9

•

Individual
Value

,! i

9 *

Total
Value
' f ' *

, '

Sub-total 17.65

Grand Total 8940 54 , 762 . 1.4

i
Signed: '•',.

' (Chief, Fish Division, CGIF}
Date: »7»n^ 2, 19BO

Form 36-75
10004.2



PATHOLOGY KLi'ORT G^alNAL

Name David. K. .PayJar_._.... _..__ _._. ,,.,.r:.:T ,. ^ . , ...Fish Kill # 7B-U.3S _

Species -ŝ Tiinogih'.bâ ... ._,„.. .......... „..__".,.. _̂ __!)ate_. Received _ ____
s'ze • • 2" • - . - ~: .-- -__.:_ :-_-:_ T: .;;;, Date Examined ~ \ "8/ 1 9/77 —— '"
Sex ____ ________ --.- ;.̂ _̂._.. ̂_-_.._̂ x.amined moribund dead _ ̂

' " '
____ ________ . .̂ _._.. _-_.._. __

Preservative .frozen. :. —='^ ' "";... -^anipled'"moribunt!' ___ dead

I External

Sides (hemorrhaging, necrosis, parasites, bacteria, etc.):
normal

Fins (hentorrhagins, necrosis, parasites; bacteria, -fraying, etc.):
normal

Gills:" A. General appearance &. color: normal postmortum appearance -

B. Microscopic (hemorrhaging, hyperplasia, aneurysms, bacteria, parasites)-
some foreign material between lamellae

Other abnormalities: —.---: •= -_ - ..—--=•• :.._.:-.-_-•-..:

II Internal .. ....... ... . . . . . . _ _ _ . . . . . . . .. . . . . . . .

General appearance. of viscera '{hemorrhaging, "edema, parasites, etc.):
normal

lnt?sUii.il tract (full, empty, hloc)v!> , mucous, parasites, etc.):

normal
Organs (hon.orrhay i ng , color, bacteria, parasites, etc.): normal

L i v e r : _ ......:. ._._ .__ _ _ Spleen:"

Pyloric caeca:
Kidru?1/: ' _ . .' . . . . . .

Swim Bladder:

G.i II Bladderr — ----_--- -- Other:

II Hemato1oyy, Hlstulogy, Bacteriology, Parasitology — .attach sheets

IV junan-ii-y and Conclusions.:" - .. .— " .. ". -- ' ""- "

Posttiii-v-tum changes and_dt»cdy wt:ro dd_vanccd, possibly due to the small size of the-
fish. Some foreign" material, was. found. between the lamella on microscopic examination
It ka', iiiuch less abundant than the two larger fishAexamined (longear and chub).

- 7
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PATHOLOGY REPORT "

Name David K. Payljc____..;-... ,.„ ....11" '... ̂  ..,..!...-......-. ... Fish Kill /f 78-038,
Species lonoear sunfTsh/chub " —--— p^ •Rece^y_ed

"~size _̂ ir ""~" ' :̂:_..:::_i;:.....i.Ĵte Examined 8/19/77——SPY " ' "" - - — - - . . . . - - „ . . . ——v^—i J i ' ' ____
:?LX———_——;———•>-----., ̂  _̂ ,J,;_i, ,,_.„..., ,;..r̂ ^̂ £x.afnined moribund dead x
Preservative frozen ____:. ;.._ ,;;;_„: .Sampled moribund _ —— dead ~

I External

Sides (hemorrhaginy, necrpsis__, para^iteC'bocteria, "etc!):normal . " """ "~ ——. - ..__..._..

Fins (hemorrhaging, "rrecrosis, parasites, bacteria, fraying, etc.)-
normal

Other abnormalities:

1 Internol .. _..._"....:

General appearance of viscera (heuiorrhacjing, edema, parasites, etc.):

Normal
Intestinal tract (full, empty, bluo.dy, mucous, parasites, etc )•

Normal ;'

Organs (hemorrhaying, color, bacteria, parasites, etc.): Normal

L i v,*r: _._____._ _„,,„_. ' ..Spl een.

„. , . ... _ .. =. ............... -— .,..,-- . - ,-. --- Pyloric caeca:Kidney: : ... . . .:. ..rf1̂..':;. : ; --ii- : .,.:, Ĵ T̂  - :=-̂ -.=-.= . -^..----.,-
Swini Bladder:

G.J! i t'.l.rjj...-) : " Other:

Heni.itoi.j'j;', Histology, Bacteriology, i^irasitolbyy --- attach sheets

jijtnMitry ni'J uc"n. 1 u s i uiii : _ - " : - " - - " - -

Ine onl/ pathologic'con'di Liori observed was- the collection of foreign red-brown
colored i.Heriul on the g i l l s (see slides). This was unidentified (the frozen g'ills
have bi r'. retained) but wa.s in su/ficient quantity to have .caused death by physical
ul-~'--v. alone. Other'factors may also'have been involved. ,

100044
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QRtGttlAL
EMORANDUM (fted)

State Water Control Board
2 1 1 1 North Hamilton Street _ P. O. Box 11143 Richmond, VA. 232.

SUBJECT; Piney River - Tye River Fish Kill, FK 78-038

TO: VRO File

FROM; C. L. Auckerman .Ĉ A""

DATE: 24 August 197?

COPIER DES ">

On 19 August 1977 at 9:00 P.M. the writer received a call from M. H. Shelor
(Prep Duty Officer) reporting a fish kill on the Tye River. The writer then
contacted Bruce Leider (Rt. 1, Box 385, Arrlngton 22922, Phone 804-263-4509)
who reported that he had observed dead and dying fish on the Tye River at the
Route 29 bridge and at a point two miles downstream. Mr. Leider was in the
area at 1:00 P.M. that afternoon when the water appeared clear and no dead
fish were seen. When he noticed dead fish at 8:00 P.M. the water appeared
somewhat cloudy and had a "sour taste". Samples of water and distressed fish
were collected by Mr. Leider.

It was also reported by Mr. Leider that members of C.L.E.A.N. had noted dis-
charges of 5-10 gpm at the U. S. Titanium plant site on several occasions dur-
ing the two weeks preceding the kill. A discharge of about 5 gpm was observed
at the site on 19 August at 5:30 P.M. Samples of that discharge as well as
from Piney River above and below the discharge were collected by C.L.E.A.N. after
the kill was discovered. The source of discharge was not an overflow from the
catch basin, but from a leak at the pumphouse and runoff not entering the catch
basin.

After discussing the above with D. K. Paylor of DES, it was deemed that no further
investigation would be necessary until the following morning. On the morning of
20 August the writer and T. Blankenship met wUh Investigators from DES and with
Bruce Leider. R. A. Gregory assumed responsibility for the investigation. The
U. S. Titanium plant site was visited where a discharge was observed. A fish
count was made from the U. S. Titanium discharge to a point on Tye River down-
stream of the community of Tye River.

CLA/jw
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MEMORANDUM WK,£'"flL rf/4 -
State Water Control Board ( ; ' .,-.;.

2111 North Hamilton Street , P.. 0, Box 11143 Rid mond, VA. 232:

SUBJECT: Piney River Survey - SS 2-11-76

TO: File

«QK: R. F. Tesh
DATE: 15

COPIES: M A_ tellanca .. BSFS
R. Bradley Chewnlng
R. L. Kill
A. H. Paessler
. A. Preston

This memorandum constitutes the final report for SS 2-11-76, The memorandum
Initiating the study Is attached.

The reach of Piney River 1n question 1s referenced in the 305(b) Report as
receiving large amounts of acidic ferrous sulfate, leachate from the former
American Cyanamid Company site. Progress has been made during the recent
past to eliminate the leachate. Presently/ all leachate is being pumped to
a holding pond such that no known leachate enters Piney River. This survey was
requested to ascertain 1f Piney River is presently receiving any acid wastes
from the mine tailings site.

The following table lists the stations depicted on the attached map which
were sampled during this survey.

Station No, Stream Station Location

1 Piney River . Above all past mining activity
2 Piney River Route 151 Bridge
3 Piney River _ Route 674 Bridge at Roses Mill
4 Tye River Route 56-158 Bridge
5 ' ~ - Tye River Route 29 Bridge
6 Tye River Above confluence with Jones Creek
7 Tye River Route 654 Bridge
8 Tye River Route 626 Bridge

Continued Page 2..,
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/. H Piney River Sun . - SS 2-11-76 - - i
/ 15 August 1975 _... ...__ „,. ._. ..... D

/ Page 2 ' (Red)

The survey was performed by C. L, Auckerman on 14 July 1975. Due to high
water during this survey, it was repeated on 11 August 1975, Th-3 results
of both surveys are listed in the. following table:

July 14 Survey August 11 Survey
Station No. j>H_ .Qow..,..._̂.̂.̂.... ..=j_H_ Flow

1 ' 7.1
2 . .---..= 6.8 155 cfs 8.0 74 cfs
3 6.0 6.8
4 6.7 597 cfs 7.3 175 cfs
5 6.5 7.0
6 6.5 _ 7.0

• 7 6.5 7.0
8 6.5 7.1

The survey results do not show an acid leachate addition to the Piney River
as 1t flows past the former mining sites. During the surveys, the flows
were much higher than drought flows; however, this fact is minimized since
pH is a logarithmic function whereas dilution is a linear function. In
addition, little if any leachate would be expected during drought conditions
It is felt that, if a problem exists, the survey would have detected a pH
change. Flow data for the gaging sta.tions follow:

Station 2 10 year, 7 day drought flow - 5.2 cfs
July 14, 1975 - 155 cfs
August 11, 1975 - 74 cfs

Water Year 1973 Max -2030 cfs
Mean - 173 cfs
Min - 4.] cfs

Station 4 10 year, "7 day drought flow - 7 cfs
July 14, 1975 -597 cfs
August 11, 1975 - 175 cfs

Water Year 1973 Max -2030 cfs
. Mean - ?80 cfs

Min - 22 cfs

A Hach color comparator was used in the survey pH determinations.

By request of DAT, samples w?rs taken at all stations on the 11 August 1975
survey for total hardness, su)f<Hc and calcium analyses. These results will
not be .available until.mid-September and are not included in this report
since this report must be".completed prior to the 21-22 August 1975 Board
meeting. The cone] usions .are=..ta .be used in response to the 305(b) reference
of acidic teachate discharge to the_ Piney. River and which will he included
in a report to the.Board,

RFT:jw " "

Attachment 100047



(Red)
Stata Water Control Board

2 1 1 1 Nann Hamilton Street . . ., . .. _. P, Q. Box ]_1143 _ .. Richmond, VA.

SUBJECT: Piney River Survey - Special Studies _j _ /; y/

C, L, Auckerman

R . __F.~Tesh . .
DATE: S.July 1975

COPIES: -j_ A. Preston - DAf ""
C, A, Shepherd- Charlottesville
A. L. W.llett - ESFS
VRQ File

The purpose of this survey is to determine the extent of the effect to the
receiving stream of the alleged mine tailing pond leachate from the
S. Vance Wilkins property (formerly known as American Cyanamid at Piney River),
The leachate Is reported to have been stopped and the survey is requested to
substantiate the report,

The survey should consist of pH measurements jind metals samples at the follow-
ing stations: In addition, flov/measurements"are to be taken at the gaging
stations located at 2) and 4) below.

1) Piney River - above all past mining activity ('"tUTTg" n
2) Piney River - Rt, 151 Bridge-
s' Piney River - Rt. 674 bridge at Roses Mill

Tye River - Rt. 55-158.Bridge
5) Tye River -"Rt. 29 BHdga TV"£ ..r {£,'+£. ;j_r:: ... ...
6) Tye River - above confluence with.Jones Creek {.adjacent to Rt, 622)
7} Tye River - R.t_, 654 Bridge .'..
8) Tye River - Rt. 626 Bridge 7*. <:- ĉ :3O-

The above stations, gaging._ stations excepted, are .suggested and the .sampling
points may be picked in the field.

Station location on topo maps are to be.forwarded to DCLS and attached to the
appropriate lab sheet-

The pH and flow measurements are to be sent'to me upon your completion of the
field work.

Coordination with the Siirface-l-at.or Investigations Offirn will be necessary to
obtain the flow readings. .._ . :

Coordination with BSFS.will be necessary regarding ths .shipment of samples since
this survey has not been scheduled with DCLS.

The writer assum^sTTesponsibil i t/ for writing" the.finaT report.
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Virginia State ̂ ater Control Board ^ ORIGINAL
P.O. Box 11143, Richmond, Va. 23230 ̂  ̂ f- *f (fed)

FIELD AND LABORATORY DATAi ..._. . ~~~ . -,.. n ._ .

I X
MON FK aS PC BM PS BIO GW LATITUDE

Collect for:nn
rK.SS.PC.PS. BM, OR BIO NO. " LONGITUDE -^ / *» |A .1 . /. _. ___. :____________ . . ; i" ••»——— • —————— _ _ _ . r i L~ i/i in i i ^

BASIN STREAM RIVER MILE

Collected by:.

Name of Stream (i A ̂ V A^ /U*

Sution Description ^X- • o ̂  /l "fa M /A

LABORATORY NUMBER DEPTH SECTION REGION

MONTH DAY YEAR " - TlMt" """' SOURCC

O S l ?\7 7 1. 2- J O
fiot %FL6 ~ " " rLOw'crsP_

^SSOLVED O^YGtN ~ DO% SAT. " FICLD pH " ~~' ——rvj

m

PARAMETER
kP Colrform. Total /100 ml ..._. ..

• Coliform, Fecal /100ml
> pH (L_.boratory) ._ ....„

! î4«*mn OuPjjiA&( ~ ~

Total Solid., Total «

VoUlile

Fixed

Suspended Solids, Total

Volatile

Fixed

Dissolved Solids Total
Chloride l ... „ _

L
Hardness

Nilroet'H. Total Kieldahl

Pliosphorus. Total ... ..

Phosphor..*, Ortho __. . -

AnlttMltlLt I1U!/1 « N

Nitrite m£/L as N . . ———

NilratemS/tasN

iic.\anr Exit actable*
^ noosn •r COD .. ......

' STATE
CODE
020
055
050
022
024
025
026
027
028
029
067
033
032
035
065
064
036
037
038
107
048
019
051

VALUE

S '•/
Iff

3. **

37

<̂

PARAMETER
Arsenic

Cadmium

Calcium
Chromium

Copper

Iron /. 7
Lead
Magnesium
Manganese

Mercury xT\9V't-̂ -f <VVvX
Zinc ' fir-* .** ' V^\

/£' /̂ '.\\

————————— Lu ———— !_£_. —————————————— LjJ ————————— ,
• - . /' n. J 1

\- ' '• •' ft. ,<.>}\ ... • f f. t •> /

\>\ '';'-"ô'';? -'̂ /
X̂ .̂ 7-,V';\A'xX

Turbidi()

Pesticides
ScHK'-able Solids
Conductivity

MIODg?
0̂58"
078
052
040
045
044
043
246
096
080
04!

049
121. 122
023
034

VALUE

•

/. ̂

>

Hate release from Lafa: --——- "~_" ̂  _ /



Virginia State M'jter Control Board
P.O. Box 11143, Richmond, Va. 23230

<D LABORATORY DATA
MO* FK BS PC BM PS BIO GW LATITUDE
\
\ X
PK.SS, PC, PS. BM. OR BIO NO. ______LONGITUDE

Collected by;C.|Z~.£.K!//. T* I •

Name of StreamBASIN STREAM RIVER MILE

StationDeBcriptkm ^f -J. /f y^

t^BORATORVNUMSEH DEPTH SECTION REG.ON | Cjf _,A 3</>H

MONTH _ DAY _ YEAR T.ME 'sOURr.r

1^1717 $
TIDE-- . %FLB _______FLOW CFS " WEATHfR TEMP.°F

DISSOLVED OXYGEN" " ~D"O%~SAT """" ""'" 'FIELD p~H

CO

cn rn

ro

PARAMETER
k Coliform, Total /100 ml

* ColMorm, Fecal /100ml
1 pM ^Laboratory)

: Alkalinity

Total Solids, Total

Volatile
Fixed

Suspended Solids, Total

Volatile
Fixed

Lhsaolvod Solicit Tola!

Chloride
fiardness

Nitrocen. Total Kieldahl

phosphorus, Total

Phosphorus. Orfho

^mntonia mf/l as N

Nitrite m£/L a> N . . _ ,.

Nitrate m£/L as N ..... _ ._. .. .. „_

.Sulphate

Hexyne Extractabfet

HOUs

P COD " ..._.__._„ .J_

STA'IE
COOK
020
055
050
022
024
025
026
027
028
029
067
033
032
035
065
061
036
037
03ft
107
048 , .,

....019
051 _

VALUE

w-r
3<2, J£>&

<fOO

A

?<i6d

X

PARAMETER
Arsenic

Cadmium

Calcium

Chromium
Copper
Iron X̂ SÔ /̂ X

"" /̂  & ̂ ""<?r\Magnesium f^~ '-/- ... , >\——— ————— jjg ————————— LT-̂  —— ̂_a ———
Manganese )£? n ^

I r- ! f f T- ."->!
Mercury , \7- i & r/ // f "V

• Zinc - \V. .Vp0̂  ̂

5̂t,r,̂ V̂
— —___-—

Tiirbiditv

Ppsticides
Sflllrabk Solids

Conductivity

"STATL
COOK
058
078
052
040
045
044
043
246
096
080
041

0-19
121, 122
023
034

VALUE

-

1) ICO
'

«-.,—*_.,_„ Ĵ iiE7 -̂,>̂ . (̂  Ĉ ŷ̂ . 100051 J



Virginia State TV'atrr Control Hoard
P.O. Hox 11143, I.iohinond, Va. 23230 '' (Red)

M̂l) 0fj_.OntXr3 FIFI.nANm.MinRATfttlYnATA ^̂ > "> CD ADP
Ĵ

MON FX SS PC SM PS BIO GW ' LATITUDE

I X
f K, SS. PC, PS. BM. OR 6IO NO. - ---'- LONGITUDE

"j Collected by:SSMJ
Collect for: _/>*/- fe. • w < / y- -, • —^_v - t

0«SIN STREAM RIVER MtLE Name of Stream . h €WfthCW/?.

Sution Description ^L> . O . /<

LABORATORY NUMBER DEPTH SECTION REGION S\ ], 4*——.——.——.——.——.——. -.——.——.——. ——.——.——| ——. /-^ U n Jt *

MONTH DAY YEAR ____ flME ______KH/IlCC.
1 t>O

TlDE " % FL6 FLOW CTS WEATHER TEMP. °F
i—

DISSOLVES OXYGEN "; 6o% SAT^ FlGUDpH CO O— o

rn

PARAMETER
_, Coliform. Total /100 ml .. .. _ .r

Conform, Fcctl/lOOml
' nil (Laboratory)

Alkalinity " " "

Total Solids, Total
'̂oUtiie
Fixed _

Suspended Solids, Total

Volatile

Fixed. .. .... ,
Dissolved Solids __ Toial
Chlyride - ....
Hardness
fs'itroeen. Total Kjeldahl
Phosphorus. Total ... ... -

Phosphorus. Orlho - .. . —

^piiTHinia iner/lasN . .......
Nitrite mfi'LasN _ _ _ _ _ _,

Nil rate me/Las N . .. .__ _ .

Sulphate _. ———— . —— -,-.. ,,_J

fU'̂ n? t^r?PtabItlji - —
. HOIH - - ..... -- ~.-
m COD . . ... _._ _. __.w

^ ., ., •-.:.

5t\TK
CODE
020
055
050
022
024
025
026
027
028
«?9
067
083
0̂ 2
035
065
064
036
037
038
107
048
019
051

VALUK

3*7
/3.$60

30

?£>0

X

PARAMETER
Arsenic

Cadmium

Calcium
Chtomiuin

Copper
Iron
Ix"ad __^ — . — __
M • /Ck̂ Ŵ P̂ vMacnesiumX.'̂ o1 ^̂ ip-Jx

Man»n^*' , * ̂
/*"-' ^ • i "• \

Mercurf̂ , "'' /. ; •> \$\
(••- ' ' *.i

Zinc :., rn Y'
\r, ^//fB //
\o>, r̂"̂ 7
N<£5feâ x

Turbid it v

Pesticides
Srltleabk Solids

Conductivilj

"HPPT1 1'C ~"CjV '̂  I.""
rGOR̂ ._>p
"̂ 678
052
040
045
044
043
246
096
080
041

049
121, 122
023
034

VALUE

-

7,6

SEPj.91977 Ĉ  f?) (̂ 77-vQ 100052
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- Virginia State "R atcr Control Board ..
PJXttox 11143, Richmond, Va. 23230

A_\ FIELD AND LABORATORY DATA
WON FK SS PC BM PS BIO GW LATITUDE

FK.SS.PC.PS, BM. OR BIO NO! LONGITUDE

BASIN STREAM RIVER M(LE - -.-. --- Name of Stream

Station Descriptioption <£< ft?T-

UftBORATORV NUMBER DEPTH ' seCTIQN REGION _ U**\ £&£__. C\ A. K^^

MONTH___DAY YEAR ____ TIME

o% 1 9\7 7 2.6OO IT
T|OE % FLB -- FLOW CFS ' WEATHER TEMP. °F -/__ . __

CO
O

DISSOLVED OXYGEN O OS'S At" " FIELD pH ' fs
-—————————————————— ——— —— -——— ——— UJ

mI
CT3

PARAMETER
^Coliform, Total /IOO ml . _.

Coliform, Fecal /IOO ml
'4 pH (Laboratory) „_.. .... _

Alkalinity
Total Solids, Total

Volatile

Fixed

Suspended Solids, Tolal ___
Volatile
fixed

Uibnolvcd Solid^ Tolal
Chloride

Hardness . _̂ _ -..- — ,.—
Nttroeen, Tola) Kieldahl

Chospliorus. Tola!

PhospKc»rua. Ortlto . •

Nitrite me/L is N
piitr^te me/L as N ... ._.....-
SulpKale . ..„.

Hcxane Exlradables _ _ _ _

HODi .__.._ . . . . ... --___

^ COD - "- ".-.- -"™"̂ ,:z
-___.̂ .. - -„——--..-.;....

-StATE
CODK
020
055
050
022
024
025
026
027
028
029
067
033
032
035
065
064
036
037
038
107
048
019
05J

VALUE

(..f
U

ID

IQ

X

PARAMETER
Arsenic

Cadmium _, ...

Calcium
Chromium . „ .__
Coppt-t
Iron

Lead /<vT?Op7>\
Magnesium /$ " -.̂'5̂

/•i? ^ " *'"\
\tancanese /̂  u<.'. '. V\
FLT [<"> '* t> ', 'mercurv . *~ •> '/ ' '

Zinc ' \v" <• •" j . '.n
\-iV •*•£ * CQ j1/

\̂?<1 - ̂  &$/
^̂ -̂

Turbiditv
Peslicides
Sol liable Solids
Conduclivily

_ __ t

NST/VB"

058
078
052
040
045
04 1
043
246
096
080
041

049
121. 122
023
034

VALUE

-

0.2
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^

viipnia Stale Water Control Board
P.O. llox 11143, Richmond, Va. 23230

- FIELD AND LABORATORY DATA
Lx ^

MON FK SS PC BM PS BIO GW LATITUDE:
j >̂
FK, SS. PC. PS. BM. OR BIO NO. " - .LONGITUDE

V 7
STREAM RIVER MILE

LABORATOflV NUMBER DEPTH SECTION REGION'

MONTH DAY YEAR ______TIME "SOURCE

YfOE % Fl_B FLOW CFS .WEATHER TEMP. °>

___
D1SSOLVED OXYGEN ~bp*'SAT" " _" " FIELD pH GO———————_——— ._..... - ._-..._ ..,..,, . j^

_=- 2:

g .<
rs> <S>o

1 1
PARAMETER ^H™ VALUE PARAMETER ÔDE*' VALUE

| Coliform. Total /IOO ml

Conform, Fecal /IOO ml ^
pH (LatK>raiory)

Alkalinity . .... .
Total Solids, Total .. _ _

Volatile

Fixed
Suspended Solids, Tolal

Vt.LiliK-

Fixed. , .,. , - .:„
Dissolved Solid* Tolal

Chloride

Hardness _ ......

NilroEoii. Tolal Kirldalil
_j>,Klf,Il|KUUS T()!;il

('hosphorus. Oitho _ .- -...,.

Amrm.nLi in|;/la*N

Nitrify me/Las N ...... . _ . .
Nitrate me/Las N . . . . .

' Sul,,hat_

lirxane f. \tr_clitblrt,

P COD

,-. , ____ I-,-- -Df ——— .———̂ 5=1̂ .

020
055
050
022
024
025
026
027
02ft
029
067
033
032
035 ,
065
064
036
037
038
107
048
019 .. .
051

£ .3
f

£9

<?-&

X

Arson ic

Cadmium

Calcium

Chromium

Copper

Iron ... _ . XTVS^- ̂'''PTX.

Lead _$? K û?\
MacneSi«m /^ V/C , V?i\

Mancanese [c^ >? /• ' . !

Mercury \',:- /̂  <•/'/,. .•%','/
Zinc \ ,o A O •'•' -o'/

N^?St^i-\2XX— —— —

Turbidity

Pcslicides
Sctttablc Solidb

O>iiductiviiy _

058
07B
052
040
045
044
043
246
096
080
041

049
121, 122
023
034

-

^' ̂

llatr rviê sed from Lab:

., .., ̂^̂ ,_ -*̂ TJ • -r^^ /̂  } ŝ —-i1'-- f'j/' - -̂ ^ (A- (̂  zẑ ;̂ 2 i o o o 5 ̂*_-̂ ,---,ur .̂ -Cb-cmisj.:̂  * V-A._ • >̂ -x̂ xS=-̂  ..ZH ^ -1- vJ V* 1'. -• ̂



KILT, # 78-011, PC 78-028
H? .STREAM Pinoy R., Tye'R.jf̂  "nPifi.NAL-̂_> ._ ... --Y""--—'-~^^~T^-——— -J*h_7 Ulvitli isrifc"

BASIN "allies -- - - - - - - - ^ fO t\\
CITY/COUNTY Nel son/Amherst Co. V**ea/

SUMMARY: Following a thunderstorm on the night of 10-11 July 1977 a lagoon on the
property of U.S. Titanium Co. overflowed its berm, spilling acidicwastes into the
Piney River. sAs a result, 73,056 fish were killed in the Piney River and in the
Tye River below its confluence with the Piney. At least thirteen species of fish
were represented in the kill count which extended over 11.5 river mites. -The
lagoon that failed was.part of a no-discharge system intended .to~prevent run-off
from copperas (FeS04) piles on U.S. Titanium property from reaching the Piney River.
U.S. Titanium holds a no-discharge certificate, which was apparently violated by flows
from the plant which occurred.on 11 and 12 July 1977. Field and laboratory chemical
tests conducted in connection with the fish kill investigation indicated that these
discharges caused the state_water quality standard for pH to be violated. Replace-
'ment cost of fish "was ~$7,047~.03. Cost of investigation was $2193.42. Total cost to
State of Virginia was $9,240.70.

CONCLUSIONS: Acid wastes spilled from a lagoon oh U.S. Titanium property in Nelson
Co. adjacent to the Piney.River lowered, the pH in the receiving stream, causing a
major fish kill in the Piney-Tye River system below the plant.

THE INVESTIGATION

1.0 REPORTED INFORMATION:

A kill was in progress in the Tye River, which began on the morning of IT July 1977.
The river was cloudy and reddish at the Rt. 739 bridge.

Reported by: Game Warden G. ̂Brantley, / " Pate n July 1977 Time 1345_____
Report received by: tarry Simmons " Date 11 July 1977
Investigated _by.: L. Simmons, R. Bodkin Date 11 July 1977_______
Investigated by: There were 10 SWCB_____ Date ____
Investigated by: investigators in all. 'Date 12-13 July 1977 (see Section 2.0)
Final Report Edited by: R: Gregory________

CHAIN OF NOTIFICATION (list of names in order of contact)

(1) Enforcement Division J. Hens ley_______________(date) 12 July (time) ____
(2) Ri-j;ionnl Rp-prcscnative L. Simmons, R. Tesh (VRO)____(date) 11 July (time) 1345
(3) Game Warden (CGIF)~ Gary Brantley (date) jl July (time) .
(4) (name) Nelson Co. Administrator's office _"- •- ~ (date) 12 July ' (time) 0940
(3) (nams)"R. Puckett office of Commerce;& Resources (date) 12 July ,(time) 1120

DATE FISH KILL OCCURRED (as determined by investigation) 11 July 1977____________
DATE FISH KILL ENDED 11 July 1977 _____________1

__. • VALLEY
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Fish Kill No. 78-01

Weather Previous to Ki.il, thunderstorms
During Kill partly cloudy, thuaderstorms___^______

Weather Following Kill same (see weather data in Section 2.n)
(If rain - include amount)

WITNESSES : name Gary Brantley_______ , Woodv Greenbern
address BOX.250D. Faber. Va. .. ___„
phone 804-263-4012 ."-22938 .. 804-263-4873
position game warden_____._ Public Projects Tech., Nelson Co. .

Ron Woods,_'___'_ -..Other Area Residents:______
William Smith__________ Earl Bryant (8Q4-a63_-5547.
804-263-4242 ________ "joha.5. .Car*eFl804̂ 9462316l"
Nelson Co." Deputy Sheriffs "William D. Wrlght (804-263-4628)

2.0 INVESTIGATORS DISCUSSTON:

On the morning of 11 July 1977, Game Warden Gary Brantley received notification that
a fish kill was in progress on the_ TyejRiver in the "vicinity of the Rt. 739 bridge
(Station 7) near"the town of"Tye River. The kill was reported by Mr. William D. Wright,
who noted that the river was colored red at the point when he, first arrived on the
scene around 0630 hours. The color had dispersed by 1100 hours.

Warden Brantley,- accompanied by Nelson Co. Deputy Sheriff William Smith arrived at
the Rt. 739 bridge around 1200 hours. They collected two water samples and samples
of dying fish at this point, and notified the State Water Control Board's Valley
Regional Office at approximately 1345 hours through the Nelson Co. Sheriff's Dept.
Game Warden Brantley, now accompanied'by Deputy Sheriff Ron Woods,continued to trace
the kill upstream, arriving at U.S..Titanium's property near the town of Piney River
at 1500 hours, where they discovered a pipe (Station 3) discharging to the Piney
River. A sample of the discharge was .collected. This sample and the samples
collected earlier were taken.to the Nelson Co. -Sheriff's Dept. and refrigerated.

State Water Control Board investigators Roderick Bodkin and Larry Simmons arrived at
the Rt, 739 bridge (Station 7) at 1600 hours and found many dead and dying fish.
Several fish' in'distress were collected. Field tests were performed, and the pH was
found to be 6.2 (comparator method was used on all field pH tests during this
investigation). A backwash area under_ the_bridge _w_as discovered (Station 8) where
the field pH was 5.2. The majority of the fish were dead by this time, but the be-
haviourof a few dying fish was noted. Many were listless, lying on their sides in pool
areas with feeble opercular movements. Some were drifting with no apparent control
.in flowing waters. These fish died almost instantly upon being handled. Significantly,
a few fish in slightly better shape were observed. These were attempting to bury their
-heads .in the stream bottom and/or rubbing their bodies against the rocky substrate,
indicating that they were being (or had been) exposed to an irritating substance.

Sirmions and Bodkin traced the kill upstream, stopping first at the Rt. 56-158 bridge
over the Tye River above its confluence with the Piney. Several large schools of live
minnows were observed and no dead fish were found. Stopping next at the Rt. 674
bridge over the Piney River at Ros.es Mill (Station 6) they found hundreds of dead
minnows, and no live fish were seen. Field tests were performed and the pH of the -
stream at this point was 6.2. The investigators proceeded to the abandoned American
Cyanamid plant (property owned by U.S. Titanium subsequent to March 1976) at the
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2.0 INVESTIGATORS DISCUSSION: U ORIGINAL

town of Piney River. Although the investigators did not enter the pTant property at
this time, they did observe live,healthy, fish and found no dead fish at the Rt. 151
fridge (Station 1) above the plant.

To determine the downstream extent of 'the kill, the investigators followed the Tye
River via Rt. 662'eastward from the Town of Tye River, and checked further downstream
at the Rt. 654 bridge. From these observations, they concluded that the kill ended
just upstream of the Rt. 654 bridge (at lower extent of kill on map).

The investigators met Game Warden Brantley and Deputy Sheriff Woods at the Nelson,
Co. Sheriff's Dept. at 1915 hours. Brantley and Woods informed the SWCB team of the
discharge they had found at U.S. -Titanium and turned over the fish and samples they
had collected. The water samples were returned to the Bridgewater Office by the
investigators =and delivered to the Dept. of Consolidated Laboratory Services (DCLS)
by James Preston of VRO. The fish samples were transported from VRO to DES by David
Chance of DES. "" ; -" "" " I . .

These samples proved very crucial to the investigation. Mr. Bodkin measured a pH
of 4.2 on one of the two duplicate water samples collected by Warden Brantley at
the Rt. 739 bridge (Station 6). _The pH of both of these samples as measured by
DCLS was 4.8. The pH of the discharge sample (Station 3) as measured with the
field test kit was 4.7; the laboratory pH of the Game Warden's discharge sample
was 2.5. [In a later discussion it will be shown that these pH values are
sufficiently acidic to kill fish on short-term exposure].

The moribund fish collected on the first day of the investigation were also refrigerated
and shipped to Richmond on ice, where they were frozen and stored for a short time
before undergoing pathological examination. The largest fish collected and examined,

4 inch sucker, exhibited gill damage that could be attributed to exposure to
an acidic or a caustic substance, and a brownish coating was found on the gill tissue
which would have restricted respiration. Although the gills of the smaller fish
had deteriorated too much to allow meaningful pathological examination, these gills
were also coated with the brownish mucus • (see pathology reports for details).

Because of the length and magnitude _o_f jthe kill, and because VRO personnel were
involved in the simultaneous investigation of another large kill, assistance from
the central office was requested on the evening of the 11th. Arrangements were made
for a rendezvous of VRO and Richmond personnel at the Nelson Co. Sheriffs' office on
the morning, of̂ ,12 July. The following personnel from Richmond were involved in the
second day of the investigation: Ron.Gregory, John Roland, Mark Stedfeld and Dennis
Testerman. Assisting from VRO were Chuck Auckerman and Tom Mizell. Mizell, accompanied
by Warden Brantley, conducted an extensive investigation of the U.S. Titanium property,
while the rest of the SWCB staff began the fish count.

The U.S. Titanium Co. holds a no-discharge certificate. The main problem at U.S.
Titanium is acidic runoff from several acres of copperas" waste piles (chemical name,
ferrous sulfate; formula FeSD4) left by American Cyanamid which ceased operations at
the site in 1971.. The copperas wastes were a byproduct of their titanium ore -r —
refinement process. To control the copperas.runoff problem, a two-lagoon system
has been Installed. The design of the system ls__thus_ (see figure 1 ): the smaller
lower lagoon acts as a catchbasin for the runoff for the copperas piles; runoff
collected in this lagoon is_pumped uphill to a larger lagoon which serves as an
evaporation pond. The two lagoons operating in concert are intended to prevent acid
runoff from reaching the Piney River adjacent to the plant.
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?_,0- INVESTIGATORS DISCUSSfp

Cfecfj
Torn Hi'zelTs inspection oh 12"July clearly showed that the system had failed. The
lower lagoon was observed overflowing its.berm in two locations and acid wastes
i/ere reaching the Piney River via ditches across the U.S. Titanium property.

Cause for this failure appeared to stem from sporadic maintenance of the facility,
which allowe'd sections of the berm to deteriorate, and the accumulation* of silt
in the lower lagoon which reduced its runoff holding capacity. The fact that
the pump must be manually-operated, and is.not automatically triggered by a rise
in lagoon level may'have contributed to the overflow, there is also a possibility
that the lower lagoon had not been pumped out recently, which would have reduced
its holding capacity in the.event of a storm. Mizell also found that the pumps
leaked acid wastes, which found their way via ditches to the Piney. In addition,
an erosion ditch was found that would allow some of the runoff from the copperas
piles to circumvent the lower lagoon and go directly to. the Piney.

After completing this inspection and taki.ng...se.ve,ral slides, Mizell rejoined the
rest of the SWCB staff conducting the fish kill count.

The first dead fish were found by J.V. Roland a few yards below the discharge pipe
at U.S. Titanium. Following "SWCB's Standard fish kill counting procedure, the first
hundred yard count was made here; fifteen additional hundred-yard counts were made
at 0.5 mile intervals over af distance of 7.5 stream miles,.on the 12th. Approaching
darkness forced a halt to the counting procedure on the 12th, so another team,
consisting of Ron Gregory and Terry Scalabrin from Richmond, and Larry Carpenter from
VRO, continued the count on the 13th. An additional eight 100-yard segments were
counted on the 13th., for a total of 24 segments covering 11.5 stream miles. [The
count in segment 2.4 indicated that more dead fish were to be found below this point,
kbut for several reasons the count was not extended into a third day.]

The count-estimate gave a projected total of 73,05$'.fish, representing at least
13 species, for the area counted. About 92% oT the""total were non-game fi.sh, mainly
minnows (Cyprinidae). The remaining 8% were, game fish, the majority of which were
young smallmouth bass. -

Additional field tests and observations were mtfde. by the fish kill counting team on
the 12th. and 13th. On the 12 th., John Roland found that the field pH in the Piney "
River just above the U.S. Titanturnrdischarge pipe (station 2) was 6.5; the pH in
the pool below this pipe (station 4) was lower thatr the 4.0 lower range of the field
test kit; the field pH in the plume of the discharge (_station. 5) was 4.2. A sample
of the discharge ̂ (station 3) was collected, by R. Gregory. „on t.h.ej2th. ._and_. analyzed
by DCLS for metals ariH sulfates. -Trace amounts .of^chromium (0.10 mg/1) copper (0.40
mg/1) and zinc (0.20 mg/1) were found ijijthi_s..sample, along with 1,500 mg/1 iron and
5,000 mg~/l sulfates. the sulfate content of the effluent'sample collected on the
previous day by Game Warden Brantley was 5,60_Q mg/1.

'The discharge at U.S. titantunrwas observed on 11 July 19_77 by Warden Brantley and
Deputy Sheriff Woods, and on the 12th. by all members of the. SWCB investigation
team as we'll as Warden BrantleyV" The discharge was observed to have stopped when
the SWCB fish counting team visited the site on.the 13th. Responding to a request
from VRO for additional samples upstream of _the discharge, Ron Gregory collected
a sample at the Rt. 151 bridge (Station 1) and at Station 2, just above the U.S.
Titanium discharge. The field pH of the two samples was 8.7 and 6.3 respectively,
(while the laboratory pH.values were 7.5 and 5.9. This drop in pH between the two
stations above the U.S. Titanium "discharge precipitated a search for an additional
acid waste source between these two stations, and one was subsequently discovered.
The source (located by Ted Jett of VRO) was an old tailings pond adjacent to the
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Date- - .-'. _ ._ ___ .__..,...:._.;. Flow, cfs

7/9/77 -•-- -- ' - = l o
7/10/77 - , - H
7/11/77 --• - - - " - " — — " 2 3 "

.. -7/12/77 -- -— ——TO --•- - *
7/13/77 -'"-"- :^ - - - - - • / 25

The sharp rise in flow between the 10th. and llth. indicates the magnitude of
the thunderstorm activity in the Piney River watershed during the night that
the kill began. .
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© . ® - ORIGINAL
2.0 INVESTIGATORS DISCUSSION: (Red)

(Piney River, which was filled with a grey material (unlike the red-orange copperas).
An erosion ditch drained run-off from this pond to the Piney River, and water found
in pools along this ditch was quite acid, but clear, unlike the dark red acid water
runoff fronTthe copperas piles. '"""_'

SWCB Water Quality Standard Violations

This section of the Piney River-lies in Section 11 of the Upper James Basin and
falls in the major water class III A. The lower pH standard for this classification
is 6.0; any pH values lower than this may constitute stream standard violations.
That the pH of the discharge from the U.S. Titanium property on 11 and 12 July 1977
was well below 6.0 is evident from both the field and laboratory tests reported
earlier. The sample collected by Game Warden.Brantley on 11 July 1977 at the Rt. 737
bridge (Station 7), which is12 km below the discharge, indicated that the stream
pH on this date was.below the minimum pH standard. John Roland's measurement of a
pH of 4.2 in the Piney River just below the discharge, in the plume after some mixing,
indicated that the discharge may have violated,stream pH standards on 12 July also-

Weather and Flow Data'"" __^_~_ ''__: J^" ~;~ """" :" "" " _;__

According to local residents there were".locally heavy.thundershpwers during the night
hours of 10-1.1 July 1977. """One area: resident estimated this rainfall at 3/4 of an
inch. NOAA at Byrd Field in Richmond referred our request for precipitation data to
(the National Climate Center in Ashville, N.C. We were informed that while there
was at least one, and possibly more, weather stations 1n Nelson County, data from
these stations for the time period in question would not be available until after
September 20. We were provided with the following-data from the nearest "first
order" weather station in Lynchburg, Va., which is approximately 22 miles to the
south o f t h e kill area: . - , - - . : . - -

Date •" "" :V~" T- Precipitation (inches)

7/9/77 " 0- ' -
7/10/77 - " 0.01
7/11/77 """""• •'""" --" " " O.TS" ~" "• -
7/12/77 0.03, "

A heavy thundershower passed through the area on the afternoon of the 12th. while
the count and .investigation was underway. It is interesting to note that a rain
gauge operated.by Deputy Sheriff"Wood near Piney River measured 0.6 inches of
rain from this event, while the Lynchburg station recorded only 0.03 inches on the
,12th. . :-—- -r --—--—-- =-..- r-"-"" :--:--:V: ---:-.. -

The flow data for a gauging station located on the.Piney River is reflective .of
local weather events. -The following flow data for the gauging station located on
the Piney River at the Rt. 151 bridge upstream of the U.S. Titanium property was
obtained from Jack Easton, Engineer in 'charge, SWCB Surface Water Investigation,
Charlottesville, Va.:

100060



Fish Kill. No. 78-011̂
'- "-.; . (Red)

2.1 STATION DESCRIPTION: " " " "~

1. Piney R., rt.^151 bridge, upstream of U.S. Titanium property. „

2. Piney R. , U.S. Titanium property, 3 meters upstream of discharge pipe.

3. U.S. Titanium discharge.

4. Pool below U.S. Titanium discharge pipe." ,,

5. Piney R. .U.S^ -Titanium property, 5 meters below discharge pipe in discharge plume.

6. Piney River, at rt. 674 bridge, Rose Mill, approx. 2.4 km. below U.S. Titanium
discharge pipe. - -

7. Tye R., rt. 739 bridge, Tye River post office, approx. 12 km. below U.S. Titanium
discharge pipe. ~ r " ' -

8. Tye R., backv/ater pool beneath rt. 737 bridge.

9. . " " .. .- - _.. ~~ ----- ": -.

10. "•"• —--i:' ---,;"- ---;-;-—— - ;• — --— - - • - - . ; : - • -

2.2 PICTURES "TAKEN": Ci'clGntify' 'pictures": "ail ides "(s) or prints (p) )

Location: /

1. ._. .____ ,.-. , .: ,--..-———- -: .6..

3.

* See attached lj_s.t- All slides were taken by Tom Mizell, V.R.O. on
12 July 1977_.":His map following the list shows the locations where
some of the slides were taken.
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(Red)
2.2 Pictures Taken .:_ "-——

Slide No. _ . _.. Description———•———— •• • ••• • ••"• ••• • "•• "~ —————-— - _,

1 Pool below discharge pipe at U.S, Titanium. Note red color.
(Station 4).-

2 ,. -.Discharge pipe at U. S. Titanium (Station 3) and pool below
pipe (Station 4).

3 Flow from pool below below discharge pige at U.S. Titanium
entering Piney River. Note reddish plume.

4 Ditch beside railroad track carrying flow to pipe from lower
lagoon. Note old tailings'pond to right of picture.

5 .-: Same as 4.

6 Ditch running downhill from lower lagoon, looking up from
bottom of hill.

7 Pool on south side of track containing acid water. Pool is
connected via a pipe "running under track to ditch on north side.

8 Ditch carrying leakage from .pump house, at bottom of hill.

9 . ..Ditch carrying leakage from pumpi'iouse. Looking uphill toward
pumphouse, . -- -- ... .•--•-

10 Same as "9." """ " '

11 Pipe just below lower lagoon. No.te red water and foam in ditch.

12 *„ ' Lower was'tewater holding pond.

13 Emergency spillway of Tower wastewater holding pond. Pond
is to. the right. Note..red water in ditch to left of berm. White
material is lime applied after investigation was underway.

14 -Similar View to 13.

15 Similar view to 13 and 14.

16 Another view of berm. Lagoon is to the left. Note shovel and
fresh dirt on berm in center of picture, and red water in ditch
to right of berm. Flow in this ditch moves toward the viewer
and through the pipe shown 'in slide 11, then downhill towards
the river.

17 ' "View of lower wastewater "holding 'pond, with copperas pile In
background.
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ORIGINAL

(Red)
2.2 Pictures taken (continued).

Slide No. _. _ .-_ Description
*

18 Similar view to slide 16.

19 Similar view to slides 16 and 18.

20 Ditch beside berm of lower wastewater holding pond,-.showing
red water.

21 " "~~~" Similar view to slides 16, 18, and 19,.

22 . —;Close-up view of fresh dirt on low portion of lower wastewater
holding pond berm, near shovel shown in slides 16, 18, and 19.

23 -^Looking downhill along ditch beside lower lagoon berm. Pipe
.shown in slide 11 is just visible in left background.

24 """Red water in ditch beside lower lagoon.

25 View similar to slide 24.

26 " Looking across lower lagoon, from base, of copperas piles.
Emergency spillway is in upper right corner.

27 " Similar view to slide 26.""

28. ._ -Pumphouse, showing leakage from pumps inside.

29 "Pump for pumping water, from lower wastewater holding lagoon
to-upper wastewater holding lagoon. Note leakage on floor of
pumphouse.- ^-. — ..__„.. .: .. ..-.=.- -. .

30 * ^ = Similar ""view to slide 29, -

31 Workman adding dirt to 1o_w portion of berm of lower wastewater
holding lagoon. ..... :~ :

32 .-Upper wastewater holding lagoon, or evaporation pond. Note
low level of water.

33 - —Similar view to slide 32.

34 Another view of upper wastewater holding pond.

35 - Outfall of pumping system into upper lagoon.

36.- Same as slTde 35.

37 Pipeline "carrying water from lower to upper lagoon, and erosion
ditches.
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G-.I31NAL
2.2 Pictures taken (continued). (Red)

Slide No._____.....__...__. - - __: -...Description
«•

38 Dead fish in Tye River downstream of Rt. 29 bridge.

39 Copperas piles.

40 Pollen lines on dead trees in lower lagoon show that pumping
during the day of 12 July 1977 had lowered lagoon level a few
inches.

10006



ORIGINAL
(Red).



Km NO. 78-m̂  -... • • . . - - . - -I®. • .. ORIGINAL_.. .__ ,,_=_ .._ _ _ _ . . ĝ̂ j

3.0 MA? OF AREA: Include, company layout, discharges in area, exact extent of
kill, extent of visual stream degradation.

SEE MAPS ATTACHED
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Fish Kill No. 78-011 *£

4.fJ VISUAL OBSERVATIONS:'

4.1 WATER: - .....
.Station

1

2

3

4

5

6

7 "

8

9

10

D.Q. mg/1

7.9

7.9

7.9

Pii

8.7
6.3
6.5

4.7

<4.0

4.2

6.2

6.2

5.2

Temp. ("10 Dead Fish ?

none

none

NA

NA
several
minnows

many fish

many fish

many fish

Color
clear
green ish.

ti

red

dark red

reddish
*
clear

n

U

Turbidity

slightly turbid

slightly turbid

moderately turbid

moderately turbid

slightly turbid

slightly turbid

slightly turbid

slightly turbid

Station

1

2

3 :.
4
5

6

7

8

9

JO

Floating SoJ ids

«*•

*

.

Surface . Film

rrpne ' '
_ - .. _.. — ._ . -~ —

.

Flow

*

Tide Stage

NA
n

ii

n

ii

n

n

M

Odor-(dcf)

none
n

n

11

n

..

it

ii

Other

*See Weather and Flow Data Section in 2.0 Investigators Discussion.
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ORIGINAL
Fish Kill Mo. 78-011 ——— —— — -̂ T̂ ~~~ — — _"_"' ., (Red)

4.2 FISH:

GENERAL APPEARANCE: . ... "- . _ . . . . ; : - .
nervous, scary ________ ; ______________ . spiral ing , . . . . _______
sinking to bottom ____________ _ ______ ; flashing __________ _> ____________
gasping at surface. . .... .... _. ..._-.... . _.=. ...... .rubbing against bottom several
unusual color ;;; __;3.ble, to. avoid capture____few
frantic - —. —'. -..:=f—. ..;̂ .._; .-= .floating listlessly some__________
slugish^____ most . -_, .... . . . . _ . . . . _ . _sIwimmingi upside down_______________

other attempting to bury head in bottom
few

ARRANGEMENT IN WATER:

normal distribution___all "'"...'_... _....._ .schooling * ..___________________________________
moving into other water sources .=••-' ^ nea? surface______
floating" towards outlet .' ;----_•'_. _~ -~ — crowding water inlet
attempting to leave water_______________ other _________

BODY SURFACE: * . -.- == •- -

normal all light & dark patches .___._ ...bleached .__.___„.. bloated
bluish film: in patches ^_ or all over
grayish-white: in patches . " or tufts
deep open lesions with pus and blood___________ _
swollen areas as furuncles _ " .
shallow red ulcers: snrall__ _ ...or large__ ____
body splitting open along midline _____ .
muscous on skin ______ '_ ___________ _ ___ •' -r _
other _____ . _... ___ .'" ' - v ' ' - . " '

FINS: * . -••- -•--•"--- - ---

norma 1 ___ all _______ '___ ". ' __:_ .'____' ____ ^ ^^
swollen _______ ; _______ ŷ _̂_.. _.;;__. ; __^ ..̂ _̂  ______
ne'crotic. '_:̂ -̂'".~̂' ~ ̂^̂ '̂ ̂  ^_l£^. -_- . - -••'..:' ^^spbls present: white
frayed • . ._ ... ...... ._ _ . . . . .,,. . .„ .^.„ ._
bluish white . ...-._._ ___ -..-:.- ^ -^ ^~ ------ _ bipod-shot
parasite, present ... . : ,..7. -= ...... - ; -. pother : __ ___________

CAUDAL PEDUNCLE:" "* " "" """ - ~- -" •"—— ' " :

slightly swollen_ ____ ~." '~'" blu'ish-white_ ______________
very swollen . '_.-._ -.,.-. '.T :: _i. .._: .̂... ~:: .:... ..:;'.~.'.y...fgiis'-iik'e tufts _______
nccrotic . . ....̂_.;. ...._• .,..- . ̂ ^̂ --- ••-.-- ...-...—•...
inflamed _ . . . . . . . . -

GILLS: * -"

gill color: bright red _. ..red x^ pink
gill cover widely expanded
swollen ... .___ _______ ____ ___ ___ ____^
cove"red with mucus, food and dirt particles most
patches: white brown
other gills covered with brown deposit, some gifls Were "frayed". See pathology reports.

* Indicate appTTSJCimate number of fish having these charnctcristics. Look for
general trends, not specific fish (few, many, all, none).
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/ _ . • ? _ _ . . . .

Kin no. 78-011 ^i __ _.._ - .̂..̂ AV
_. _. ...... ......_._. _. ___ ... (Red)EYES: * ' . : . . . . - - - - -

normal____a' ' ___________-_____ bulging_______________________
opaque _ . ----,- -•:-.••--••=:=:•. -̂ -:.:_-:-.r=̂ ^ _ -.-=. 'one~.eye missing
white: lens___ or 'ccnl'cr ' l^qth _cyos missing
tiny spots in lens ~ ______ if:*1 needle is inserted.^ in the eye socket
red spots in cornea______________ and the eye is pressed while fish head is
pope ye : ' __^~L_L^_ __-_-_ .":=-—_-.-_- „-.----_- .-.̂-. -^ '--̂ - --.-̂ — undcr_water, .gas bubbles_____ or opaque
other___________.' ' ~~______ fluid ____ escapes. "

* Indicate approximate number of fish having these characteristics. Look for
general trends, not specific fish. (few, many, all, none)

OTHER CONDITIONS OR SYMPTOMS NOTED:

See Pathology .Reports

5.0 SAMPLES AND ANALYSES: " " " -

5-1 CHEMICAL SAMPLES COLLECTED:
(circle samples n'ot collected by State Water Control Board)

source .(pollution)______2__.=̂ ....i... .: ,... . pollutad area ____j_____
source (oil)____________________ spJLll area
1/2 gallon glass .;.-=..'• : •--..- • -̂ -:.: -——quart plastic
gallon plastic "' ~ '." ". '""*' "̂  . '': :""" 7'" "~ 'q'uarfe"
mercury bottles . ^-.___;:_ ' . ____

soil

5.2 BIOLOGICAL SAMPLES COLLECTED: * " : - - "
(circle.-sa"mples not collected by State Water Control Board)

Fish must be_ properly identified to genus on lab sheet

fish____________a_________Bi_i^_^_.. benth.ic.., .. _ ..._________
oyster . . ^ ...„„ :.-.=s.̂ -. . ———-.--- =—:-~'~- -clam_,,,._y".. ..... ""... . . . . .
crab_______ - - ••- •-— - -- - - mussel.. ____
other :. , .. —_— -- -.,.-......,.

* Specify whole fish, edible meat or organs to be analizcd
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(Red)

- - 7- ;__ - — -^ ——— ™̂ L̂J _-,_-.-_̂ iLU_.

• ' 23rd: 1^6 yds.
. ,

. • . . ._ _
^ <. 24th. 100 ̂ s.

sunfishlt-^Tr^aT
^o-4 ),U-b ;

ml nnows
suckers
s.m. bass

mi nnows
s'ucRers
s.m. bass———— n ——————

^ :-t.!S

34
4iff
/b
84

I
44
31

all
0-3

'2
~'-T

"•"all"'

" s .i?r b̂ ss
sunfish

"
"

s.m. bass;.jl
—— cT

— " 3r~~
—— 2__

1
- 4- .. ̂  .
——— r_
——— .„_

si.p.r

-•-•4--
-̂
3-

—— -4
4
5

- "6
— ID'

'•'T'/'f;'-1,1̂
[•"Stinfish

-3.-.N.P-*. :-"_.2c
5~—— . — . — • — — — i ——— .. —

- - • -•- -
'"ih'adtoms
eel

1 •- v •
- -2 "

— air
— 24-

-

Sample Fish Calculation:

Length of kill - 11.5 mi. = 2(T,240 yds.

Number 100 yd segments - 24 x 100, ̂ =2400'yds.

Expansion factor - 20240 _ R /ITT "" """"""".
2400. . ±4 - - -~ .-^ - --. . --

Total number of suckers in 0 to 3 inch length category for all 24 segments .
combined - 105

• - - 105 x 8.433 = 885.5 or 886

886 - Estimated number of suckers in 0 to 3 inch category for entire kill
area. . . _M.
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(Red)'
9.0 COST:

Cost of investigation: Bureau of Survcil lance -and FirKl Sunlit1;;, I n d i v i d u a l
sheets: _ $2J69_._42_ __ ____ ___________

: lab $24.25 ' ..'."''' '.'" "; „_ „
Cost of freshwater fish (Commission of Game and Inland Fisheries); $7,047.03
Cost- of marine fish: ____________ _ . . _ . , _,,, , ._._.,. ...
Other cost (explain): ____ _ ____ _„ . • ,_ _ .......
Total cost" "fo State of Virginia;" " $9,240.70 . ... ..__ , ,

Copies: Director BSFS, Regional Office, Enforcement, DES F j le (orig.)>
Commission of Game and Inland Fisheries, Investigator, IIATS File

Report completed and distribution made: __ _____ : __________ . ___
(signed) (date)

Enclosures:

MISC. NOTES: ~ -•::--. ~:' - :-:--" - "-• "-

of Past Problems - Monitoring Data and Fish Kills

The-SWCB has pH data for water quality monitoring stations on the Piney River
and Tye River over the past 4 to. 7. years. (See.the attached, map and table for station
locations and summary of the data). Note that nearly. half (19 of 41) of the pH
readings taken at station B, the first station .below the Piney River discharge, _ •
were below the minimum "pH standard for this, class" of waters. However, the majority
(15) of these low readings occurred in 1973 and 1974. The last pH standard violation
on record for this station occurred on 3-24-76, the only violation to occur at that
station that year. The other two stations (C .and D) downstream on. the Tye River
followed a", similar pattern/The last recorded violation at Station C, occurred on -
8-29-75, and at station D on 10-24-72.

The Board has" received reports of, and made investigations of, four fish kills
on the Piney and Tye Rivers in the 1970' s prior to 78-011. The first report, 71-049 was
received in August 1971 , and although no fish were found, the stream pH was less
than 4.0 No additional reports were received until late summer 1976, when 3 reports
were received within a six week period (77-013, 77-036 and 77-056). Only 20 to 30
badly decomposed fish were found during the first investigation on 14 July 1976.
No dead fish were found during the investigation of 77-036 two weeks later. No fish
were found during the investigation of 77-056" oa 2 September 1 976, but a break in
the berm of the lower lagoon was discovered and the leak was reaching the stream,
turning it red below the discharge and lowering its pH to 4.5.

The above discussion makes it apparent that pH conditions in the_river had
improved in the last two or three years compared to the early 70' s. Biological

/'"recovery was taking place and fish were moving back into the area, when a series -
of minor spills and/or kills occurred between late July and early September 1976.
No further problems occurred until the July 11, 1977 -fish kill.
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-
MISC. "NOTES (continued): """ " "" " " "

That the river was -just undergoing biological recovery and reboDulatinn w-,c
underscored by the size distribution of ..the smallmouth bass count?P Of the 5 547
total, 96% were four inches or less in length. '
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MEMORANDUM __ _ _ „ -- , - (Red)
State Water Control Board

2111 Norih Hamilton Street _ , -P.O. Box 11143 Richmond, VA. 23230

SUBJECT; Tye River Fish Kill

TO: --Ron Gregory

FROM: Rod Bodkin
DATE: 28 July 1977

COPIES: VRO File :~
Tedd Jett

On Monday 11 July 1977, Larry Simmons and the writer responded to a PReP call
from the Nelson" County Sheriff's Department regarding a fish kilYon the Tye
River. According to the report many dead fish of all species had been seen
at the Route 739 bridge near the community of Tye_River. We arrived at the
Route 739 bridge at approximately 4:00 p.m. and were able to observe many
dead and dying fish. The majority of the dead fish consisted of smallmouth
bass approximately 3 - 4" in length; however, many other species were seen
including suckers, catfish, blue-gills, and various minnows. The pH and
dissolved oxygen concentrations were"measured at this time and found to be
6.2 and 7.9 mg/1 respectively, and a distressed smallmouth bass was
collected. There was a small backwash area just under the bridge where a
large number of fish had collected and where some were still in distress.
Approximately four distressed smallmouth bass were collected from this area.
pH and dissolved oxygen concentrations were also measured here and found to be
5.2 , and 7.9 mg/1 respectively.

We then proceeded toward the community_o_f_P_iney.__Riv_er in order to confirm the
source of the kiTi." The Tye River was observed at the Route 158 bridge which
is above the confluence of the Tye and Piney Rivers. We saw several large schools
of minnows and no dead fish were noted. Our next .observation was at the Route 674
bridge-over the Piney River near" the community of Roses Mill. We saw hundreds of .
dead minnows littering the stream banks and we were not able to observe any live
fish in this area. pH and dissolved oxygen concentrations were measured here and
found to be 6.2 and 7.9 mg/1 respectively.

Upon arrival at the abandoned American Cyanimid Plant an attempt was made to look
at some of the old tailing ponds; however, not being familiar with the site we
were unable to do so. Contact was made with a man at the plant site who apparently
worked for Higgins Engiheering'but, no relevant information was obtained. An
observation of the Pfney River Wcfs^made at the Route 151 bridge near the community
of Piney River. Abundant fish life was observed and no dead or dying fish were seen.

In order to ascertain the area of kill involved; we .returnee! to the community of
Tye_River and drove downstream looking at the river at every accessible point
for'dead fish. We did not see any; dead fish at. the.Route 654 bridge and we there-
fore assumed that the kill ended just above this" point.
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- (RerfJTye River Fish Kill _„ . _ ,.. . - ,... -= , - - . .'
28 July 1977 • -
Page-2 -,- - -

At 7:15 p.m. we met with Deputy Sheriff Woods and Game Warden Gany Brantley.
They had both seen a "discharge from a tailing pond at the old American Cyanimid
site at approximately 3:00 p.m. and they had collected and refrigerated a sample
of the effluent. They had also collected and refrigerated two water samples
taken from the Route 739 bridge on the Tye River. We then returned to Bridgewater
with the samples and arrangements were made to have them submitted to Consolidated
Laboratories in Richmond.

jes - . . . . . . . - -•-- - — - :~- -------

,'
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MEMORANDUM _,. .. . _ (Red)
State Water Control Board

2111 North Hamilton Street ".".. £. Q. Box.11143 Richmond, VA. 23230

SUBJECT: Tye River Fish Kill - Follow Up Memo

TO: Ron Gregory

FROM: Rod Bodkin -£\l/3 .. . . .

DATE: 2 September 1977

COPIES: VRO File
Tedd Jett

This memo is a follow up to the one.previously written on the subject fish
kill on 28 July 1977. As mentioned in the previous memo Larry Simmons and
the writer observed many fish in distress upon arrival at the Route 739
bridge. All of the distressed fish were smallmouth bass approximately
3-4 inches in length.

The first distressed bass was observed from the bridge swimming lethargically
at the top of the-river and drifting aimlessly with the current. We then
went down to the shore line about 60 yards downstream of the bridge and we
were able to see the distressed bass drifting toward the shore line. The
bass was then observed rubbing itself.,vigoroUsJ.y on small rocks on the
bottom of the river.^ It^exrribjted. .this._.behavior__at._tw_o different times
while we were watching it. The fish was then collected and put on ice.

We saw many distressed smallmouth bass in the backwash area under the Route 739
bridge as mentioned in paragraph one of the previous memo. Most the dying fish
were lying on or near the bottom and were gasping. Four dying smallmouth bass
were collected from this area and only one made an attempt to get away when we
were trying to collect it. ~~.. —-

jes . -.. ^- - - • - — -- " " - -
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Fjeh Kin NO. 78-011

5.3 CKKMICAi. ANALYSIS
check box for requested analysis

> Station
Date - • -
Time
Lab Number

Parameter -

MFN / 100 ml

pit (laboratory

Acidity (total) mg/1

Alkalinity (total), mg/1

Phth Alkalinity, mg/1

•Settle-able Solids, mg/1.

Total Solids - tot, mg/1
Vol, Dig/1
Fix, W£/l

Susp. Solids- Tot, rag/1
Vol, mg/1
Fix, mg/i

Chlorides, • mg/1 as Cl

|Tot Nit, kjel, mg/1 as N

Ammonia, mg/1 as N

Nitrite, nig/1 as N

Nitrate, mg/1 as N

Hydrol. Phosphates, mg/1 as T

Ortho Phosphates, mg/1 as P

Total Phosphates., mg/,1 as P

Chromium Tot, PS/1

Lead, ng/1

Iron, TOR/! =-^~ — —

Coprcr. mf,/l —

Mansanflse, rnn/1

Hcxanc Excractablcs, mg/1

Chemical Oxygen Demand, mg/1

Oils by Infrared, mg/1

|
f' ———

T.
7-13-77
1240
13787

-
7.5

.10 .„

2..
7-13-77 :
1230
13786

5,9
T

...

.

fr

**

!

•

i
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• ... Kin : i o _ .... . . . . . . . . . . . . -
- a -

check bux for requested

Station
» l ) n t o - ----- - - ..

Time
Lab Number

Pa wine tor -.. • -.- —— =—

t^l "W«i5, mi-./l

[~] IH'M / 100 ml

QpH (laboratory"
-.. - " ^- ' ----- — ———— .

j"~[ Acidity (tot.-il) mi; /I

| ] Alkalinity (fot.il), mfi/J

]""] Pli th Alkalinity, mfi/1

j [ ~SV»ttIuabie Solids, t>R/l

I — | Total SoIU's - tot, mr./l
1 • - - - Vol, nit;/]

Fix, rofi/1

j I Susp, Solitis- Tot, mg/l
Vol, mf;/l
Fix, mfi/1 . -

j j Chlorides,' mg/1 as. Cl

| 1 1 "ToY "Sit", kjel'rwg/1 as N

BA^j^onia, mg/1 as N1 .. . _ - _ . _ , - _ .

Nitrite, wj;/l OS N

j ] Hitrute, mg/1 as M

[ 1 hydro! . Phosphates, mg/1 as i

j j Ortbo Phosphates, mg/1 as P

Pj Total Phosphates, mg/1 as P

JXl Chromium Tot, mc/J-

JT] Zincr aip/1 "

jyj Load, mg/ I

rVj Iron, mfi/1

[T] Copper, mg/1 _ . . . .

nManf»iiicsi%, mr./l - - ....-.-._.. .

[_J llcxanc Extractab3c.s, mg/1

[ _ j Chcml_cal Oxygen Demand,, rog/1

1 ! "OilB by Infrared, mg/1

fx) Sulfate . . . ".;;.. -
p TOO -̂ ::::T, v,..,..
__J_ Conductivity ___r __^
r-i (rnlcro^iiihos/cmj.

H13 ........ .._,___;::__

3 "
7-12-77
?inn
UO9 ————

metals
bottle

-

.

0.10
0.20

0.1-
1,500

0.40

5,000 " ~ "" """

3
7-11-77
1530
f-7R

2.5

«*

5S600 -
11

4400

7
• -7111177—

1200
L-//

if

4.8

48
4

1

7
7-11-77
I2UU
L-/6

4.8

38
4

1VO
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Figures 3A and 3B. Field and Laboratory Data. The following two maps
contain a summary of all field and laboratory chemical data. _/\11 chemical
data other than pH is given in mg/1.

LEGEND:

{_} .__ _. Station number

7-13-77 - Month-day-year

1240 RG—_^^~~~""^-———Military time (NR = Not Recorded)

F pH = field pH —--Initials of person collecting sample
and/or performing field tests:

L pH = laboratory pH
RG = Ronald A. Gregory

DO = dissolved oxygen JR = John V. Roland
GB = Gary Brantley

Cr = chromium . ' RB = Roderick V. Bodkin
Cu =; copper : —^ - - - - - - - - - --

Fe = iron , 7 - -- ---

Pb = lead . . . . ' * . ' '"" "" """.""
Zn --"-zinc - - : -— - ---—-—- -— ..̂ ——.-..— . . .

SO* = sulfates .... "-.".. i.̂ .. "..:.-i .. ..":;_.:„; :; _ .:'

< = "less than"

<T) Station location
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Fish Kill No. 78-011

6.0 TOXIC1XY OF ELEMENTS INVOLVED AS RI-I'ORTISD IN LATEST "IJ^KRA TURK: (Red)

REFERENCE: See Attached Report _ _ . " - . . _ __

REFERENCli:

REFERENCE:

REFERENCE:

REFERENCE:

REMARKS: - . . . . . .

,./ /
,<7

7 .0 BENT3I1C, ALGAL EXAMINATION (CURSORY):

Station

1-

5

3 .......

A

5. __ _ .

6

7

8

• Q

in

Substrate

-t

Aquatic
plants

Algae Bent hie
animals

Tolerance %
XOT~ Fac Sensit

How compare
with control

> «
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1Pa- ORIGINAL
(Red)

6.0 Toxicity of Elements Involved as Reported in the Latest Literature:

A. Chemistry of Copperas

Copperas is ferrous sulfate, FeSÔ HgCJ. -In the presence o£ oxygen and
water, ferrous sulfate is oxidized to form sulfuric acid and other by-products
as shown below:

(1) 12 FeS04 + 3 02 + 6 H20 -* 4 Fe^SO^ + Fe(OH)3*
copperas oxygen water ferncr- ferric

sulfate hydroxide

(2) Fe2(S04).3 + 6 H20 •* Fe(OH)3* + 3 HoS04
ferric water ferric sulfunc
sulfate hydroxide acid

(Herricks and Cairnssn,d.; Yeasted and Shane,1976)

The sulfuric "_acfd produced was responsible for the low pH of the runoff.
from the copperas.piles. .Our laboratory results, showed that high concentrations
of iron and sulfate, Fe*2and SQ4 , were also present in solution in the runoff
water, due to dissociation of the water-soluble reactants and products.

B. Effects of" Low "pH" oh FfshT

Acceptable pH levels for fish are determined in part by such accompanying
conditions as temperature, dissolved oxygen, and the type and amount of other
ions present (McKee :and Wolf, 1963".) "Acceptable values cited in the literature
vary considerably, not only from one species of fish to another, but also from
investigator to investigator.

Generally, pH levels must be below 5.0 to be lethal, with mortalities
progressively increasing below this .level .(Doudoroff and Katz, 1953). Behavioral
and physiological signs of stress begin to appear in the range pH 5.8 to pH
5.0 (Falk and Dunson, 1977). The range pH 5.0 to pH 4.0 is the lower lethal
limit for most"fish studied, while no references_could be found for survival
below"-pH*3.3. ' " ~ ""

Most of the pH-lethality literature deals with brook trout; typical survival
times for that species are as follows:

_____ Survival time for trout ..'_T'~._J_.__„._..__..... ..__.

4.2 - - u p to 88% survival for 5 days (Dively pt. aV., 1977)
3.5- 32 hours (average) '. (Falk and Dunson, 1977)
3.5 3 days (max.) (Robinson et.al., 1976)
3.25 2 days ("extremely"tolerant11 fish)

1 day (avg.) . _ .. . ... ...(Robinson.et.al., 1976)
3.15 IT.2 hours frnin, after acclim.) (Falk and Dunson, 1977)

28.3 hours (max, after~accl1m.)
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For other species, the following table provides general Information (McKee and
Wolf, 1963): "" """ """" ' ""

4.6 lower limit for perch

4.3 killed carp in 5 days

4.0 lower limit for bluegill in HC1

3.6 96-Hr. TLm for bluegill

3.3 trout survived without adverse effects (time unspecified)

When exposed to acidic conditions, fish will exhibit excessive mucous secretion,
enlargement of the. mucous cells of the gills, nares, and Integument, and most
importantly; gross "disarrangement of the cells of gill lamellae (Oaye and
Garside, 1976). "

Froni"~our field' investigation we know that the phi in the receiving stream
was lowered to at least 4. S.̂ a't. station. 7_'wh1j;h .'was over seven miles below the
plant. -Furthermore, this sample was apparently collected .several hours after
the spill had occurred; the red coloration noted by_ Mr. Wright at 0630 had
dispersed, before Warden Brantley 'collected his sample at 1200. If the stream '
contained enough effluent to be discolored at one time, it can be assumed that
the pH was much lower than 4.8, app_roaching the pH of 2.5 of the discharge at
U.S. Titanium.

In vlevrof the literature cited above," it is highly possible that low
pH alone caused the kill._ At least one. of the .fish collected mori bound from
the kill area exhibited the gill tissue .damage, and all of the fish exhibited
the excess mucus~ "production, referred to in the. 1 iterature. Some fish were also
observed rubbing and scraping themselves on the .substrate. However, there
is evidence that other toxicities were involved. .. -

C. Toxlolty of Iron, Ferric Hydroxide and Ferrous 'Sulfate.

The exact mechanism of iron toxicity is not resolved, but the EPA's criteria
for iron in order to protect fresh water aquatic life 1s 1.0 mg/1. Some fish
will live In" higher concentrations, but death of pike and trout is recorded
at 1-2 mg/1. Brandt (1948), cited in the ERA Criteria, found that carp died
at a concentration of 0.9 mg/1 iron when the. pH was 5.5, indicating that the
toxicity of Iron is greatly increased at low pH levels.

It is believed that the major toxic mechanism of iron is that of the ferric
hydroxide formed by the dissociated iron in combination with hydro xyl ions in
the water. This compound is a precipitate which ranges In color from yellow" to
red-brown, and was probably, in suspension, the cause of the color of the ponds
and of the river mentioned in this report. Iron oxide, a red solid, can
sometimes form fronTcfissolved iron. Death of fish is caused, by obstruction
and corrosion of the gills as these compounds, especially the hydroxide, are
deposited from precipitated floc,or IdirectTy precipita'te .upon the gill tissues.
Involved in this can; be reaction of the hydroxide with the alkaline mucus of the
gills .(Douderof.f_'.and"Katz,T953; Echavez,19$4; McKee and Wolfe, 1963, Quality
Criteria- for WaterT ""1976).
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. ""...... ^ - -- - - - - - - —- - (Reef)Experiments testing directly the toxi.city.of ferrous sulfate are cited
by Doudoroff and Katz (1953). Carpenter (1927) stated that minnows survived
144 minutes (about 2 1/2 hours) in 0.1. N ferrous sulfate (about 7600 mg/1).
Clark and""Adanis (_]_912) s_tated that a concentration of 1.28 ppm Fe in a solution
of ferrous sulfate killed "certain fish" .within 24 hours. Ellis (1937) and
Sanborn (1945) "repprted that 1,000 ppm FeSCJ4 in hard water and p# 6.4 was
fatal'"to goldfish in 2 to 10 hours, that 100 ppm in tap water was fatal
to black bass and bluegill sunfish in 2.5 to 7 days, but not to goldfish in that
period of time, and that 50 ppm and pH 6.6 did not kill bass, bluegill or
goldfish in seven days. Belding (1927) found that 133 ppm was the lowest
concentration that killed- brook trout within 24 hours.

The concentration of iron from the discharge was measured from a sample
taken 7-12-77 and found to be 1500 mg/1 (ppm). If this were assumed to
represent dissociated ferrous sulfate., the concentration of FeSO- would be
about 4,350 rag/T.

It is obvious from the literature that salts of iron, including ferrous
sulfate, can be directly toxic to fish, expecially at low pH levels. That
high levels of iron occurred in the Piney "and Tye can be inferred from the high
levels found in the discharge...an.d the reddish discoloration of the receiving
streams far below the discharge. In addition, several of the fish collected •
for pathological examination had the dark brown coating of precipitated iron
on their gills, which undoubtedly restricted respiration and may have suffocated
them.

Conclusion: The klT1_ was caused by low pH copperas runoff either via
the injurious effects of low pH alone, or low pH acting in concert with iron,
whose toxicity is enhanced by low pH. Futhermore there was evidence of iron
precipitation on gill surfaces.which ....wpulcLhave hindered respiration and may
have led to suffocation.
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78-01***FisU Kill Mo. /0 U'^-.'________ ..._;_:____. - . _ . ....

_____ . (Red)

8.0 ROUGJI FIGURES FOR FISH COUNT;

8.1 Lake, pond or river; total count of every fish:______________________

" O R
8.2 100 "yard segment/half mile area count; lake or river:____73,056________

11 r* J T — —I T rrn l M c
iOLiiJ. UltitailUU Ui H.XXJ--J.LI auiuum/iJuuu UIJL JL L:& / <au L c;^ . i.^nnico

Species, No. size -""-'Species, No. r size Species, No., Size
(1st. fish seen)
1st. 100 vds. - --

2nd. 100 yds.

3rd. 1-00 yds.

- -

4th. 100 yd*,.......

5th. 100. yds.

6th. 100 .yds.

7th. 100 yds.

Bill. 100 yds.

'Ah. 100 yds.

minnows 97
suckers 3

all
0-3

1 4-6
1

minnows 36
suckers 1

1
s..m. bass 1
minnows 35
s.m. bass 1
madtoms 1

minnows 134

7-8
.all
0-3
4-6
3

a 1
3

all

all.

minnows 431
suckers 3

1
s.m. bass 2
minnows 319
rfart.ers 1
suckers 2
s.m. bass 1
minnows 354
suckers 1

1
s.m. bass_j(
minnows 367
suckers "2

1
s.m. ba s s" 2
minnows 525
suckers 1
s.m. basja. 6.._

7

all
0-3
4-6
3

a
fill
0-3
3

all
4-6
9--IU
4

all
.9-10. ...n
3

all
4-6

-,-..3 .
4

suckers . 3 9-10

.-

sunfish 1 3

madtoms . 2 .. - all

madtoms 1 all
sunfish 1 3

1 4
1 7

s.m. bass 1 5
madtoms 1 all
sunfish 1 3

1 4

,

sunfish .1 6
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ScRiiicnt:

10th. 100 vds.

Specie s

mi nnows
suckers

"
11

llth. 100 yds. (minnows

.....

12th. 10,0 vds.

13th. 100 vds. ~
supfish 3 .. 3.

4 4

.14 Ch. 100 yds.
madtoms 5 all

suckersit
11

minnows
suckers

madtoms
mi nnows
suckers

»
minnows
suckers

sunfish (2-2"), (7-3") 7^ —— - — * - —
( fi-4") , (2-5" ) , (2-fi )
15t.h. 100 yds.

rockb^ss 1 5
1 7

suckers 1 15

J
(2̂ 1"} \S_UJ
minnows
suckers

11
11

16th. 100 vds. -

17th. 100 yds.
sunfish (3-2"), (1-3")

(l-4u)»(l-7")
18th. 100 yelp.

19th. 100 yds.

20th. 100 vJr..

21 St. 100 yds.

22nd. J 00 vJs.
sunfish 2 7"

i

ni nnows
suckersn

"
minnows
suckers

"
"

minnows
suckers'

minnows
sucRers
s.m. bass

minnows"
suckers

11
s.m. bass
minnows
suckers

11
s.m. bass
minnows
suckers

.T___

..__-. ... ___. .__

, ~~ No . ,

239 ;
7
1
1

724
4
1
1

649
... , , 3

1
. 9
565
-4 •
5
\

=1*212
7

.. IB
-Jker.5 _

352
T "1
3
86
17
1
2

145.,.., ..g .
2
1

165"
6. , , g . .
1

"123"
"6"
42- — 10—
"38

1
2 "
5

96 '
1
1

. 6.
133
36r

•'• 1

Si xo Spec, ion,

al
0-.

1
3"

7-8
11

all
4-6

" 7-8
11
all
4-6
14
all
all
0-3
4-6
7-8
rill
0-3
4-§
7-8

. . all
"" 0-3

4-6

s.m. bass

11
madtoms
s.m. bass

11
ii
11

's.m. bass
11
11

sunfish
suckers
s.m. bass

n

u

d£U£]<££S__-

11
s.m. "'bass
suckers
s.m. bass11

9-10
all suckers
0-3
4-fa
7-S
TIT
"0-3
4-6
7-8
a l l
0-3.
9- TO

— 11
s.m. bassu
sucKers

"
S'.m. bass
suckers

~1T| s.rii. bass
all
0-3
2

—3
-all
0-3
__2

all

s.m. Dass
— ,

—

sunfish

— s.m. "'bass
sunfisK

s.m. bass
6-3| "
12
2

all
'6-3
7-8
9-10

H

madtoms
suckers

"
-

.11
s.m. Bass

^ OBJGJWAL
(Rod) •

to. , Size Species, No.,

9
tb
2.
4
2
1
2
1

. ~2
5

-1
1
1

.17
10
13
6
4
7
30
2
36
19
1

" " 5
2
3a

IP"!
— rt

9
3
2

••.4"
J
~T

7
1

6
1
1
1

" r

2
3
4

a l l
2
3
4
5
3
4
5
4

1 1
2
3
4
9-1
12
H
2

sunfish 1
size

4-
*.

madtoms 4 all fc
eel 1 24

rockbass
H

.1
1

4
7

s.m. bassit
madtoms

b

j

5
8

a l l

s.m. bass
"
u
11

12 sunfish
2
4
6

9-10
12

3
9-10"
-"11"

12
2"

"12"
- 14-'

"7"
4"
5"

—— 3-
_ _M___ «.*y ,

b

3
4

a l l
11
12

"IT

II

II

?0
I/
2
1
1
1
I

3
4
5
6".
3
4

' '"6 •

s.m. bass
sunfish

"

' s~.~m'.~~5a" si™

madtoms

s.m. bass
sunfish

11

s~u"nf i s h

10
2

i

2
l

'1
- 1"

4 '
3
b.

—all

3
' 3

•4
4
5
°

sunfish
roc Ic bass 1

T"
3 ,

s.m. "Bass _ I/
__ b

3
___4_
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ORIGINAL
MEMORANDUM 1 _ ;.!"_ _.. (Red),•*• --"— • . . . . _ . \ /

State Water Control IJpard
21 11 Nor ih Hamilton Street _ . . .P..Q... Box 11143" " Richmond, VA. 23230

SUBJECT: Piney River - Tye River Fish Kill FY 78-011 (PC 78-028)

TO: Ron Gregory ... . . . . . . " ....... .d$'$'''"'''••'

FROM: Tom Mi zel 1 l>m^* y^

DATE: 25 July 1977 " "" " * ~

COPIES: PREp coordinator
T. H. Jett . - —-
BAT
BE ' :.-.. —' - -- • -- " - - - -

On 11 July 1977 the VRO received notification of a fish kill on the Tye River.
Larry Simmons and Rod Bodkin investigated the river that date accompanied by
Gary Brantley, Game Warden and Nelson County Deputy Sheriff Ron Wood. The kill
was initially reported by Mr. William D. Wright (Phone 804-263-4628 of Arrington,
Virginia on the morning of 11 July 1977. "

On 12 July 1977 the writer and Chuck Auckerman met with the following persons to -
continue the investigation:

Gary Brantley, Game Warden (Phone 804-263-4012)
Ron Wood, Nelson County Deputy Sheriff (Phone 804-263-4242)
Woody Greenberg, Public Project Technician, Nelson County(Phone 804-263-4873)
Ron Gregory, DES - . , -- -
John Roland, BSFS
Mark Stedfeld, DES
Dennis Testerman, DES ^ , -

Messrs-. Brantley, Wood, Greenberg, and Mizell made an onsite investigation of
U. S. Titanium's facilities at Piney River while the others began counting dead
fish. Mr. Brantley "and Mr. Wood noted that on 11 July 1977 they observed a dis-
charge from U. S. Titanium's facilities to Piney River. This occurred subsequent
to a Sunday night rainfall, approximating 3/4" of rain. Mr. Brantley and Mr. Wood
further noted that observations of the rivers on Sunday 10 July 1977 did not re-
flect .any problems.

Prior to leaving the VRO the writer had contacted Brian Higgins of Higgins Engineer-
ing who operates the wastewater pumping system for U. S. Titanium. During the tele-
phone conversation Mr. Higgins.was made aware of a fish kill and advised of a possible
malfunction of the waste holding facilities at U. S, Titanium facilities at Piney
River (which consists of two holding ponds to recycle rainfall runoff from waste
copperas piles). <
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Piney River - Tye Ri.v°r FY 78-011 (PC 78-028) ^
25 July 1977 ~~fff __ fp
?&9e2 ORIGINAL

•" (Red)

When we arrived on site approximately 11;15 A<M, we viewed the metal culvert,
adjacent to the railroad tracks, discharging to Piney River. This wasrreported
by Mr/ Brantley. and.Mr. Wood as discharging on 1.1 July 1977, Attachment 1 re-
flects our visual observations on 12 July 1977, We traced the flow from the
above mentioned culvert, as it parallels the Virginia Blue Ridge Railroad tracks,
for approximately 300 feet. The flow was observed to be red indicative of the
wastewaters contained in the wastewater holding ponds. The lower pond was observed
to be filled and overflowing at a low point in the southeastern corner of the sur-
rounding berm. The overflow was mixing with the small stream which parallels a
portion of the berm'resulting in the red coloration. Woody Greenberg, also a free
lance reporter, took movies of the flow into Piney River and from the lower pond,

Mr. Higgins had arrived at:the site approximately the same time and cut the pumps
on shortly before we viewed the lower pond. When questioned Mr. Higgins could not
tell the writer when the pumps were last operated. The pumps are operated manually.
Mr. Higgins had also placed a few shovels of dirt in the low point to eliminate'the
discharge from the lower pond. The writer advised Mr. Higgins to place some more
dirt in the depression to attempt to assure the berm's integrity and provide ad-
ditional holding.capacity. Mr. Higgins was also requested to improve the berm at
the southeastern corner to provide a few more inches holding capacity. He added
more dirt in the depression but he was not receptive to modifying the corner as he '
explained it serves as an emergency spillway. His operational arrangements .with
U. S. Titanium apparently only involves operation of the pumping facilities associat-
ed with the wastewater holding ponds. The writer advised Mr. Higgins that the staff
would contact U._S. Titaniurn to notify .-them of the need to improve the existing
facilities. " - - •= - ^ ^~--'L---- ^ - -- : - . . . . . .

In previous correspondences.from the VRO the need for dredging the final pond has
been addressed. Mr. Higgins stated that the pond was last dredged in April 1977.

The upper reservoir was "next observed. Considerable storage capacity was available
as the discharge pipes were approximately three feet above the water level. It ap-
peared that the water level was approximately six feet below the high water level
line. . .

At approximately 1:30 P.M. the writer contacted the VRO to report the findings of
the investigation. It was anticipated that_lh S. Titanium would be contacted and
advised of the problem (i.e. the need to strengthen the berms and draw the level
down in the lower reservoir to provide capacity for additional rainfall runoff from
the copperas p'iles).

Gary Brantley and the writer returned to the site and viewed the lower pond at
approximately 2:"30 P.M. The level had lowered approximately two inches, as reflect-
ed by a high water mark on dead trees in the pond. The pumps were operating and
Mr. Higgins.had apparently left the site. It was noted that a few sacks of dolomitic
limestone "had been placed in the stream just below the emergency spillway.

The writer then assisted with the fish count. While taking a count at the station
just downstream of the Tye River Bridge (State Route 739) Mrs. William Wright intro-
duced herself and-described her husband's observation of the previous day i.e.
while fishing Monday morning, 11 July 1977, at approximately 6:30 A.M. the stream
appeared red. However, by 11:00 A.M. the condition had cleared up. The writer told
Mrs. Wright that she would be advised of the staff's findings.
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Piney River - Tye River FY 78-011 (PC 7.8-028)
25 July 1977 ^ . ffe
Page 3 —^ ~ ~ • - • • • > * '

-, : "."..::. " (Red)
A thunderstorm hit the area in the early evening and prior to leaving the area
the writer and Deputy Sheriff Wood and the rest of the SWCB investigators made
a final inspection of the U. S, Titanium facilities. The pumps were operating.
It appeared that the level in the lower reservoir had risen approximately one
inch reflecting the flow contribution due to the rainfall. Deputy Sheriff Wood
reported that his rain gage near Piney River indicated 0.6 inch of rain due to
the 12 July 1977 thunderstorm. Prior to leaving the site pH measurements of the
final ponds contents were-obtained by Ron Gregory.

Several slides of the wastewater..facilities'were taken throughout the day and
attachment two reflects.,the. vantage points from which the slides were taken.

Please refer to separate memorandum reflecting, investigation of 11 July 1977.

Woody Greenberg requested that the staff keep Nelson County Board of Supervisors
advised of our findings and action. Also since the fish kill Mr. Earl Bryant
(263-5547) and John Scott Carter (946-2316)have asked that they also be advised
of SWCB action concerning the matter .

CTM/jw "." .._ „...'. ... ... :__._ .- ..- ..-- - -
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•""" """" " .PATHOLOGYREPORT
Name David K. Pallor .".; ,, _._.,. ._. .. ... Fish Kill # 78-011

Species redhorse_3ucker „. _.„_„,.__Dste .Received ___7/1J/77
Size 14"_____-_______. '" "" .-.,.. , -Date Examined 9/2/77
Sex ____,______„-. _-: --. _ .;;.; _ .:, :;.„ ,,^ _ Examined moribund __ dead _x__
Preservative frozen_____!_.,.. _-., ....... ..... Sampled moribund x dead ___

I External .

Sides (hemorrhaging, necrosis, parasites, bacteria, etc.):
normal

Fins (hemorrhaging, necrosis, parasites, bacteria, fraying, etc.):
normal

Gills: ^A. General appearance & color: Gills severely frayed and eroded - in
some cases only'the ..filament remains. Yellow-brown foreign substance on

filaments and B. Microscopic (hemorrhaging, hyperplasia, aneurysms, bacteria, parasites):
in mucous. - Large accumulation of foreign material around filaments and in mucous

Other abnormalities:

II Internal

General appearance of viscera (hemorrhaging, edema, parasites, etc.)
normal /((/

Intestinal tract (full, empty,'bloody, mucous, parasftes, etc.):

Organs (hemorrhaging, color, bacteria., parasites, etc.):

Liver: ; ' Spleen:

Pyloric caeca:
Kidney:

Swim Bladder:

Gall Bladder: Other:

III Hematology, Histology, Bacteriology, Parasttoloyy — attach sheets

IV Suinriiary:arid.'Conclusions: :5n one gill approx. 50-60% of outer gill arch was
destroyed. Two pathological problems found in gills.

1. Extensive fraying an;d erosjion. . _ ,._ ...
2. Collection of yellow^brown foreign material _on filaments.

Foreign material was unidentified but was enough to inhibit respiration. There
was some mucous "production which may have been associated.
The gill erosion was h'ot due_to any infectious agent. It could have been caused
by a highly corro"s"fye substance" in the water.
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OWGfKAL

. PATHOLOGY REPORT "

Name David K. Paylor—————;;.;__.;; „ ;--_; 2; . / F1sh K111 ,

Species sfnallmduth bass , Date .Received __7/11/77________
Size 3-4"____________ _ .. ........,. ......... j}ate_Examine_d JV2/77______
Sex ____~___L „.„:_..•-'::•- " . -.L? ,--":-Ĉ  -- ~. EXainjned moribund :__; dead _x__
Preservative frozen____ _,.. „ ''""', , .Sampled moribund x dead ___ ' _

I External • '.
f* • - -

Sides (hemorrhaging, necrosis, parasites, bacteria, etc,)*
normal

Fins (hemorrhaging", necrosis, parasites, bacteria, fraying, etc.):
normal

Gills: A. General appearance & color: Mostly decayed but with yellow brown
foreign material in the mucous.
B. Microscopic (hemorrhaging, hyperplasia, aneurysms, bacteria, parasites):
Yellow brown foreign material abundant

Other abnormalities:

II Internal

General appearance of viscera (hemorrhag.jng, edema, parasites, etc.):
normal ,/•

Intestinal tract (full, empty, bloody, mucous, parasites, etc.):

Organs (hemorrhaging, color, bacteria, parasites, etc.):

Liver: "' '"" _ _ ' Spleen:

___._ Pyloric caeca:
Kidney:

Swim Bladder:

Gall Bladder: """ """" ' Other:

.III Hematology, Histology, Bacteriology, ParasUoloyy — attach sheets
IV Summary and Conclusions:

The gills were mostly decayed, possibly because they are very small and require little
time to decay. Not much could be concluded except for the abundance of the
yellow-brown foreign substance.
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Sheet No, ")

REPLACEMENT COSTOF FISH

Fish Kill No. 78-011

Size Individual Total
Species & Common Name (Inches) Number Value Value

AnauilHdae freshwater
eel family
AnquiUa^trata, - -

American eel

Catostomidae sucker
family, including:
Catost-otms commersani*

white sucker
Uypentet-ium nigricans

northern hog sucker

-

Cen trapoh idae sunfish
Jia.mily

rock bass

•

11
24 -

0-3
4-6

7-8
9-10

11
12

13

14 - ' 1

3
4
5

6

7

8
25

886

329 ... ,._. =
110
295 ...-_ -
51
127
8

101
•

8
8
8
-

17

.03̂
_<-/

.0&
. //

J'/
,33
,.£9
.34
.Jd
,3;/

.̂ 7
,y".r
/jd

/• ?9

..tf
/tf.jS

S~3J£>
«3M?
/ 1 ?0

(o7'&~
/4-',fy
4J.tf
J-'/&

*JJ<3</

__/_ s^

_,.#&
9. £&~

JJ-.&

Sub-
Grand Total $339.77

(Chief, Fi^fDivision, CGIF) .

Date; September 1, 1977_________

Form 36-75
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Sheet No. 2

REPLACEMENT COST OF FISH ORIGINAL

Fish Kill No. 78-011

f

Species & Common Name

Lepomi-s sp. sunfishe.s___
including L. auritus
redbreast sunfish

Miaropterus dolomieui
smallmouth bass

.

Cyprinidae minnows

Size
{Inches}

1
2
3

4
5
6
7

2
3
4
5
6
7
8
9
10
n

all sizes

Number

8
84

' 261
186
67

51
51

2311
2218
818
127

25
17
8
-

17
8

64,456

Individual
Value

.//
./r
..?3
,J9
. -''n
.(,?

,' . A/

.£'/

.fc
/./4
/..•/.?
1.7/
/. ?'-7
3-tf

.jjf
J./3

• 03

Total
Value •
,//

ACW
Lo*t>3
J3.fy
<2*L$0
34,6>?
s/'/y

/3/7.J7
1. gfaSo
m+f&
/*U/

' 42.7S
3 3. fa
//-v
V/-X-T

-7̂ 7̂

/ fJ3.̂ /
baitfish including - -
shiners, dace, chubs,
stonerollers, 'and" fall?Tsh

Total $6,667.44

Signed: ________________
;Chief, Fist/eTvision, CGIF)

Date: September 1, 1977

Form 36-75
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Sheet No. 3

REPLACEMENT COST OF FISH ORIGINAL
(Red)

Fish Kill No. 78-011

Size Individual Total
Species & Common Name (Inches) Number Value Value

Pereidae perch family
darters

lo ta luridae ca'tf i S h
Noturus sp. madtoms

orobablv N. iris-icrrits ~ """ "
margined madtoms.

•

all sizes
"

all sizes

8

354

. //

,//

J?

J/ ?-/

Sub-Total $39.82

Grand Total 73,056 $7,047.03

Signed:__________________
• X/t£hief, Fisr/tMvision, CGIF}

Date: September 1, 1977______

Form 36-75
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VIIWINIA STATf. U A IT R CONTROL HOAKf) ORIGINAL
. I'isli.Kill l.tiv(-.[fj:.)iinii NIL %iĵ -̂ '/-- '; (Red)

I ot.il Costs Summary

lu-miml In-low are expenses inilined by ilu* Virginia Stale Water Coruiol Board during the
subject liiih kill investigation."

-- Number ol personnel involved in investigation: ' C— ... *

"lol.tl man-homs in field .mil rc-poil mvnai.ilion: ~~* J &< J

loial man-hours in laboratory:_______ . . . . . . . .

I'olal wage expense based on hourly rate foi all p.irliupanls: .,,.,.....

Total wage expense for laboratory: ......... .-,.-> ................
/ /rt-7 -

"I olal number ol miles driv.ni...by Stale cai: '/ ' ̂  __ ,.-.—--

Total mileage expense lor u^c of state a^nuy, pool car ( t/5 per mile) . . . . . . . . / o J * J

Iota! number of miles dtiven by private car: ^~_ .̂̂.

Toldl mileage expense for use of private car ( - .cents/mile) .......... .—————————

1 otal expense "for"tnivc'f by train, plane or bus; ..,,..,.......,.... -,______H————

Rales for boat use:- O.iily COM Hourly operating cost

.r.inne.iTid Flathotlom (narrow) $ 6.25 . $ 3.00
Wide Rjlboilum 8-50 4.01)
Glassmnstcr 17'Ombo.ird 15.00 . / / 6.50""
GlassmasicrlSTOUlboarti 25.00 ' .. 7.50
GIdssmnslcr 19' Inbo-ird Ti.OO _ 8.50
Carousel" _ Jf.̂ l0 -- , = •-. .8-5P-- -
Fish/Ski, T-CraTi " " 37JX) y.OO

*o
Number of days boat was used: ___*-_____
Number of hours hoat was used: ~f ___ ... ... . , .,.

33,50lot ill expense foj Boat use; .,,.... „.,,-». ..>_.. ..... :.

Total number of nights spent in lieltl lot .ill participants:

I'olal expense for lod^in^: . . , ̂_f . -. _ .„.. .^ . . -, ̂ .--.»

1 otal number of meals lor all participants:—————^——

34- 59I otal i-vpensc lor meals: . . _.._, ...... ,..=., ,....„,-,«*-*•.-... *..=«.-̂  ̂ -̂-w, ........ .1, .,. ~¥.—L_!——z__

Miscellaneous hems (ice, lulls, liitn, cu .) im hide ilem, ijuaniity, and cosl:

1 olal expenses' for miscellaneous items: ......._, .̂... ~ .„.,.„ .,...-,.. .————~

Bioassay Cosfs" . . ... , .<.. . . ̂ .-„=— .==» » .-,̂ .̂ . ̂  . ... . .- „•. „.„..-.- .-•-. ..... ._____

Administralivc costs ..... ,̂ ..,..«.. „ .., .™t,

< & t

Sij;nt'tl by,

Effective date: _______ ____ _ ___ _ U.j.lc_/̂ 5̂ £̂ q5T. "7*7

ItWTQ ?



LABORATORY COSTS ^MMUMQfclGlKAL
Fish Kill No. 7ff-.Q/J (Red)

1 Parameter :

Arsenic :̂.™"."V~ 7V:;r"
BOD5 mg/1 -•
Cadmium ..._..____. ..-..
Calcium
Chemical Oxygen Demand, .ng/1
Chlorides .= :- -.-.- -.̂ --— -=-_.
Chromium total , mg/1
Col i form, total _._...__
C o l i form, Fecal _ _ _ _ _
Conductivity
Copper
Hardness - -- ------ "—
Herbicides . •" - --..-.ri-: ̂
Hexanc Extractables mg/1
Iron, mq/1 ._._ .
Infrared, mq/1
Lead rnrj/1 . . . . . .
Manqanese, mg/1 ._. .. , ..
Mercury _.__
Nickel

^Nutrients :"" _._„ _ ...~:.;:-̂ -_-̂ .
pll, alkalinity
Pesticido.s .

iS'ettleable Solids , *. .
^Suspended Solids
Sulfate . . . .
Total Solids ,._.„..____._,-;--
Turbidity .. . .
Zinc, mg/1
Others:
"To t A, I O r CH> ni t* 0̂5. V* DO .\-

Cort̂ tM_|-|Or''fv
' •

""No. of Analysis

1

/

I

/

.7

-f

/

_ 3
2_

Cost per Analysis

?.oo
4.25
.50

1.00
5.75
.60
.50

3.00
1.50
.75

"'.50
1.00

No Charge
17.50

.50
50.00
1.25.
.50

1.50
.50

5.00
.90

No Chnrge
1.00
2.00 ..
1.20
2.00
.75
.50

•faOQ
O*J£

Total Cost

o.so

a, so

0. % O

I . 2*5

<2.7O

4.90

.50
i 'LiOO
1 1 tr&

* Nutrients; Tot. Nit., Ammonia, Nitrate, Nitrite, Total Phosphates, Ortho Phosphates,
Hydro! . Phosphates.

Grand Total

(AutHorized Signature
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W .,._. _ . .......... ....... . %:..
Fish Kill No. 78-011____ __ ,_ _ _, , _... , _. . (j,

- - - - - - . (Red)

.1 STATION DESCRIPTION:

l. Piney R., rt. 151 bridge, upstream of U.S. Titanium property. __•

2. Piney R,, U.S.Titanium property, 3 meters upstream of discharge pipe.

/3JU.S. Titanium discharge.

U, Pool below U.S. Titanium discharge pipe. .,

5. Piney R.,U.S* Titanium property, 5 meters below discharge pipe in discharge plume,

6. Piney River, at rt. 674 bridge, Rose Mill, approx. 2.4 km. below U.S. Titanium
discharge pipe.

7. Tye R., rt. 739 bridge, Tye River post office, approx. 12 km. below U.S. Titanium
discharge pipe.

8. Tye R., backwater pool beneath rt. 737 bridge.

9. .. •—" . . _ _ . . . _ . _. ...:. - -- '

10. ._.-_..- ~_..YV .- - ". --—.-._. - - - - - - - - - - - - - - - - : . . . . .

.*
2 PICTURES TAKEN: (identify pictures: slides (s) or prints (p) )

Location: ''

1. -.-.- - . . . . 6.

2. 7.

3. 8.

4. 9.

5. 10,

* See attached list. All slides were taken by Tom Mlzell, V.R.O. on
12 July 1977T THs'map frill owing the list shows the locations where
some of the slides were taken.
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K l ! I No. ___

^ " : -8a-
5.3 CHCMICAL A:JA1.Y!'.IS ^

ctir-ck box for ruquestrd .in;t 1 ysi<:

Station
^̂  1>;it«
A TJi.ui
1^ Lab Number

Pornmcter --. : ----- '-"

£_} w*;>5. rn;/i

[ ] .:_•:.'' / 300 ml

F~H pit (l.iborntovy

[~~| Acirtlty (total) ms/J --

DAlV.»ltnlty (toL.il), mg/J

["""1 Pluli Alkalinity, mfj/1

DSctticablc'Solids, Pg/l"~~

D total SoHtis - Lot, Pv;/l
Vol, niR/l
Fix, mg/l

1 ] Susp. Solicis- Tot, tn£/l
' Vol, tHf-,/1

rix, nc/l

D Chlorides, mg/1 as. Cl

j ) """tot riiV, kjel, mg/1 as N

A-snonJa, W£/l. as M

j j Nitrite, p-)j;/l as N

fj Nitrate, mR/1 as S - - —

[ ! liyttrol. Phosphates, mg/l as 1

j J Ortho Phosphates* mg/1 as 1*

["J Total Pliocpbatcs, mg/1 as P

iXi Chromium Tot, mc/J

[Tj Zlncr mf./l

FT] Lead, iŝ /1

ry| Iron, rng/1

QJ Coppor, «£/!

[*] Mntifi-itiRS'*. Pf,/l

j I llpxane i;xt.r;iocab3cs, tnfi/1

[_J Chotnt.cal Oxygen Demand, nt/l

j ( 'Ollfi by Infrared, nig/ 1

^k Sulfate" "" . -.

T̂ .iac__..." -̂"z::"_̂ ;"
|x_] Conductivity:.... .1̂ ,̂..,, „,..
r̂ j (micro-mhos/cm).
* — * --- , . i .J..._.
"1 ..._..._.._.__.._. .
-j

-" 3
7-12-77
2100 , . .
J__70

metals
bottle

•

»

0.10
0.20

0.1-
1,500 , .

0.40

5,000 : "

3
7-11-77

. ,153.0 .. ,
I.-7R

2.5
.

**

5,600

n
4400 .. .... ..

7
' "7=11-77 ——

12UO
L-//

*•

4.8

43
4

——— i-et

7y-n-yr
12UO- .-L,.76...

- 4.8

38

4
no

nbfrS ——— -



----- • . ----i-tKH KIT, l //' _80-Q43
- " ::'ruK AM J?'.̂ .̂Jilv*I!I/Iy(L.?Ivor

11A.S I N _"J.illlGs''_
(Xpaxlyco'uNTY"Ho t son Co. /Anihcrs t' Co.

SUMMARY: - " - -
On August 25, 1979 eight SWCB staff members investigated a fish kill on the Piney
and Tye Rivers-.(Nelson Co.). The cause of the kill was acidic runoff from the US
Titanium Co. property. As a result 26,136 fish of several species were killed.
Field and laboratory tests indicated that the. state water quality standard for pH
was violated. Replacement cost of fish was $ 2,107.16. Cost of investigation was
$ 1,189.69. Total cost̂ to the State of Virginia was $ 3,296.85.

CONCLUSIONS:
Acid wastes from the property of US Titanium Co. lov/ered the pH in the receiving
stream (Piney River) to lethal levels causing a fish kill in the Piney and Tye
Rivers below the plant site.

THE INVESTIGATION

1.0 REPORTED INFORMATION:

Reported by: Mr. Pete Archbell_________^CG 8-24-79______Time 2050_____
Report received by: PReP Central_______ Date 8-24-79______
Investigated by: L. Simmons, R. BoLqiano Date 8-25-79_______
Investigated by: Six BSF5 staff members Date 8-25-79______________
Investigated by: ___________ Date _______________
Final Report Edited by: D. H. Treacy

CHAIN OF NOTIFICATION (list of names in order of contact)

(1) Enforcement Division Jim Hensley_____._______(date)________ (time) ..
(2) Kcgfunnl RL-prcscM.nt.ivc Simmons, Bolgiano (date) 8-24-79 (time) . 2300
(3) Game Warden -(CGIF) Bob Bgnderant. Amherst Co. "(date.) 8-24-79 (time) 1600
(4) (name) - --Dave Payjor, DES - • _ (dace) 8-24-79 (time) 2320
(5) (name)_____^___^____ ~'~ — ^jatc)________ (time) ____

DATE FISH KILL OCCURRED (as determined by investigation)_ 8-24-79
DATE FISH KILL ENDED 8-25-79

PLAINTIFFS
EXHIBIT
330
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J(>.-U . VALU-Y RliGlOK: U. Holgiano (VRO. and I.. Si.i.uuins {VKOJ ciiroutc toi\so-i..y . -... .. ------- .-.. -

l i U D VAM-KY REGION1: R. Bolgiano (VRO) called rcMuosrinj; i.uaucinartcrs
rso-103 sistancc for"V:ouatFKS..-O.J;;
1J.IJ VALLI-Y RCGfO.V: H. Pay lor, R. Pitchford, n. Trcacy, R. Grc«ory
PS'J-lo5 ,T. Robinson and L. Baldcrson en route to k i l l to aid in count'
R.SU-Q43 ... . - - - - .--.-- -- -

1500 " VAL KL'T̂ l-G ION :_ Gary Rrantly, Lynchburg Vcws , called and was advi
PSU-Ui.S St'.'CB 611 ' a_ccnc*

0-15 *-- -
VALLI-Y IU;£tS?JL,._-R-rad 1:11 lot, Lynchbur*;, requested information on

'.i Ue was-^StlvTscd SU'CIJ personnel were on scour
f:i:sil-U-;5 . - — - • — -

J.'.-u -VAi.l.r-Y Rl!Gm\': I). Paylor (PI:r.) reported Hint the chunt had been
P.SiJ-lo.> "p luted. -

VALLI-Y RliUIDN: Mr. t.'hi hirers, \elson i.Vnuly, i-ported .. fi:;h kit
the Tye River. lie K:IS . adv i scd Sli'Cr. per.soim!- 1 Iind i tu*c"U i »a tetl an
conducted a Cish count.

NO rUKTIUJR AC1TVITY!

100108



.1 f*
• Fish KM! *!«'..__8,Q,-Q43_____

KVaihcr Prt-vious to Kill___8-22-79 - .5" _ 8-21-79 - 4.4" Of ra-jn (rain gauge in
wo;itli.»r During Kill____~_ no rain________________ Montebello, Va.)
H«nclnT 1'olTowini* Kill__ Tthunderstorms______________
(1C"rain - Include amount)

urnn-rssns:
nddror.s ___
plionc*____
postrion

2.0 TttVKSTIOATnuS

See memos (Treacy and Bolgiano)

•

•
100109



Ti::h rni ;:.i. 80-043

2.1

1.. Piney River, Rt. 151 bridge, upstream of US Titanium property.

2. Lower lagoon, US Titanium property.
....,_.•%.

i. Drainage ditch, below lower lagoon, US Titanium property.

/i. Drainage outfall of US Titanium into ditch parallel to railroad tracks.

5. Above drainage outfall of US Titanium, US Titanium property.

6. Below drainage outfall, US Titanium property.

7. US Titanium discharge.

S. Piney River, 10 meters above US Titanium discharge

g.Piney River, 20 meters below US Titanium discharge

l°- Piney River,, downstream...from.Rt. 674 bridge.

2.2 PICTt'UnS TA::i:\: (Identify pictures: slidiis (s) or prints (p) )

Location: See attached sheet
i. fi.

2. —— - 7.

3. - - ___ _: . .__ .-.._::_ :.-•.. a.

'*. _._.___________________ 9.̂
5̂  .—.̂  ——— "~7j,y

iooiio



3-A

Fish Kill No, 80-043 ,...,„. .,—__... -:-_.._..-_,.

Slide No. ..___. _ Description

1 Looking upstream from control station (Rt. 151 bridge
•on Piney River).

2 Looking downstream from control station (Rt. 151 bridge
on Piney River).

x
3 Upper lagoon, US Titanium property.

4 Upper lagoon, US Titanium property.

5 Copperas piles, US Titanium property.
6 Lower lagoon,- US Titanium property.

7 • Lower lagoon, US titanium property.

8 Pumphouse below lower lagoon.

9' Investigators sampling drainage ditch below pumphouse.

10 Same as 9.

11 Drainage ditch below pumphouse.

12 Drainage ditch below pumphouse (note red color).

13 Earthen berm of lower lagoon (indicating possible overflow)

14 - —- Smoothed areas on earthen berm of lower lagoon (possible
overflow).

15 Lower lagoon taken from behind earthen berm.

16 "~~ " Copperas piles.

17 Lower"lagoon.

18 ' Pipe just below lower lagoon.

19 Small stream leading from lower lagoon drainage.

20 " Drainage ditch receiving drainage from areas of copperas
piles and leading to discharge areas. ......

21 . Drainage areas moving toward. Piney River.

22 Opposite side of RR tracks from drainage areas.

23 Hud on railroad tracks indicating recent overflow to other
side of railroad tracks.

24 US Titanium discharge into Piney River.

loom
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Fish Kill Ho.""'' 80-043

3.0 MAP OF AREA: Include company layout, discharges in area, exact extent of
kill, extent of visual stream degradation.

*•'- M ~ 7 "'vA.,;:''$ PINEY_RIVER. QUAD

;̂  100112••. .'« rv-V • '
" J
•'.̂V.''



(BUFFALO RtD<3&
- 3259

SCALE 1:24000
o

; QONpUR INTERVAL 20 FEET '
IS MEAN SEA LEVEU ...

.NORTH : __ .=. -- - - _ _,.__
SHfCT ;'.. . THIS MAP cb^PLJES WITH NAtTONAL MAP ACCURACY STANDARDS

__.___.___FOR SALE BY U. S. GEOLOGICAL SURVEY. WASHINGTON, D. C. 20242
_AND VIRGINIA DIVISION OF MINERAL RESOURCES, CHARLOTTESVtLLE. VIRGINIA 22903
... -. _A FOLDER: DESCRIBING TOPOGRAPHIC MAP0 AND SYMBOLS IS AVAILAULE ON REQUEST





CLASSIFICATIO
Light-duty

proved

ARRINGTON
1001?





Fish Kill Mo. . _8jyT43_,
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'Hi
Fish Kill No. = "80-043"
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/..n VISUAL o!s:;r.RVATLo;.S:
/i.i V.ATKK:
SLii 1 f tin

1

2

3

/i

5

6

7

S

9

10

D.O. nj:/t pi!

7.5

<4.0

<4.0

<4.0

<4:0

<4.0

<4.0

6.0

<4.0

4.6

'Pi-nip. (°K)

78

80

Dc-ocl nsh ?

None (control)
(drainage

N/A area)
11 it

ii ii

• n .. M

ii n

n ii

Co 1 o r

Clear

Dark red
n

Reddish
H

u

it

None (discharcjeplear

Few minnows
None sighted

u

Brown

Turii idt LV

Opaque

ScntitMi

3

2--- -

3

A

5

6

7

8

9

JO

["ItxiUhi;; So ! Ltts ! SurCact'i Fi!:.i Klo'.' Tid« Ŝ .a;:c Odor (clef) Ocht-r

....
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KJr;h KIN iJovJ3?!?-4-3-..- . -'.. ~ .. ~ - - - - -

4.2 KLSIU

CI::;KKAL APPI:AIO\NCIC:
nervous, scary___' .. . .________________ spiral iiip,_________________
sinking to bottom______________________ . Clashing^____________
jvispinr, at sttrf-Kic _______________ rubbing against boutnm_
unusual color.__. ... _ ________________ ...*iblo to avoid capture_
1'ran tic__ _...... ... _____'.-••• ..» .̂.PAtinj; listlessly___

swimming ups tdc down
other ATI dead

AKKA:*CL:M.-::.T in WATER:

nonruil d Is IT ibut ton ___ alj _____ ________ schooling
novinj; into ntin'T water source;-: ncnr surface

Liij; cowards uutlcC. __. .^ . . _ cr»f.j;dinj; water inlcc_
tu leave 'water

i;OUY SURFACE: *

normal all 3is''t & da*k. patches _____ bleached _____ blontcd_
bluish film: in patches _____ or all over ______
grnyish-v;hite: in patches or tufcs ______
deep open lesions with pus and blood __________
swt'l 1 (.*n areas ns furuncles -^ . •--1— -
sl;nllnu rcstl ulc:«.'rr:: j;rr,al 1 ____ : oc large
bo'Iy spjittin;.; npt-n alon^
muscous on shin ____
OL!HM:

FIIIS: *

nortn.il all _______

nc-crtiLic __ ..__;-.--. _______ --: __n- .-.-'-.-•• --- --- - -S!'0̂  present: v.-iiirc
frayed __________ _________ . .. _ black
bluish whitt^ _______ -__ _^ _____ rji"̂ :v- •-".."„ ~ ..,;:". - ..;.... _ - - blood-allot
parasite present. ____________________ other: ________________

CAUDAL IMiDUXCLEt-*

swullfn . hi tiisli-v.-iiitt?____
KwollL-n___ ______ ' ____ _ fxin^ns-like tui ts
>tic _ . -L..̂ — , .'_;: ___ __^____^_ "ojchcr

inflamed

GILLS: *

color: bright red ___ _. red ___ pink ___ white ___
j;Ui cover v/idc-ly i.xpfiudud __________________________
swoil on___ ________________ _________________ "
covered with mucus, food nnd dirt pa ''tides _____
patches: white ____ brown _____ r,)'- / _____ •—— '" '" —— " ——— •- _ 100120

ical^ appruximatt* numlu-r of fi:;h havinj; U.K-SO cliarart tir i::t ic.;. Look for
*ra/ (rt-nd;-:, nut sjn-firir Tisii (Tt'W, many, a l l , IIOIH-) .



•Fish IUH &.. so-043 " _____ _V1. I.
KYES: *

normal a 'J _________ "-̂ -̂̂  ____ _. ,
opaque- __________ f ______ _____ _____ one. eye missing _________________
white:; Ions ____ _ or ci'ivt,rr -_ _-__ ̂ n -- both cycM HUSH in r, ______________
Liny repots lit "Jen:! ______________ if a needle is inserted in the eye socket;
rc-d .jpots in cornea ________ __ ____ and the eye is prated while fish head is

under water, gas bubbles ______ or opaque
other _________________________ fluid _______ ___„ escapes

* Indicate approximate humber of fish having these characteristics. .Look for
yeiu-ral trends, not specific' fislu (few, many, all, none)

OTHER CONDITIONS OR SYMPTOMS NOTED: ' . '" ' ""' ' * . - '

Partly eaten remains found on shore and exposed rocks.

5.0 SAMPLES AND ANALYSES:

5.1 cw-:;:rcAL sAMt'urs COLLI-CTHI)
(circle samples nut collrctct!" by State l/atcr Control Hcu

i **
source (pollution) ____ 2 __________ polluted area

("il) __ __ __ ________________ spill area__ __ __ ________________ _______
1/2 gal. on rJ-ins- __________________ quart plastic _____ __;
;vill»n j>Ia::ti»* ______ _3 ___ ____ ___ _ quart: j;las.':
mercury -bottj.e« _____ - - '̂ '' "_ ' ' '_ mud/ ____ ____

soil

5.2 BIOLOGICAL SA.'M'LK.S COLLL'CTHD: *
(circle sampies not collected by Statu Water Control Board)

F^-sl1 JDĴ -C. 1?.̂. Pr°!"-'i'ly ulontjfied to Kanus on lab slmet__... _ . _ . _ .

f:- s h_______ ______________ ___ _ b c n tit i c____.__ - - - __
nyst.fr________________________ clam ____•
c rab__________;_______________ .muJJfic* 1 _________
other_________ , _ other... • "

Specify whoTc £ish, edible meat or oryans.Lo be ana

100121



Kin ::... -

.'Ital ton
Date-
Tint*
Lab NuMihrr-"-

| | rat! I 100 mi . . .
rvTj . / > i - . . _ . _ . . _ . . .IXX !"l (Ut»ar.ii*.i/

[H . Acidity (toL.-U) aij;/l

r~\ Alfe'Iinfty (tot.-i!). rir,/.

[""] !*:>lli .'.IV. ,1 iii.l V, r.;;/l

'-I <,r1,.,M, r,.lid- r-/l

ri r»l«I-SulM.; --..... ,,,/.
l— ' Vol. !•:,/!

h'i:-. i-i-./l

I | Sti-.p. Soliii.;- Tt-t . v/./1
Vol. n-n/1
FIX, BiR/]

1 1 ctilorickn, =::/! :i>- Cl

f' Tcii Nit, t-jt-1 , r:-/l .1 : "

f ]"~Â :,Î "ui;/r.:̂ "̂  I" .

I") uiini,. M:/I ..- :i

[~1 NItr.r... ...,./1 :."•: ::"

f-] KyUH.1. I».«WplMl-. r-r./l - >'

DCriiio rhosi-'liatr.;, :.;_i/t .Tt. I'1 .".. __

f~j Tt.tnl I'lwsplinii"., ..;./. .irt 1'

1 _ [ Ciircniun IV-t, xt;/L

nr.Ir.r, atp/1 ,.,..._.,.

'vJ Iron, nc/l
A A

1 j CoppcT, r«i|̂ / J

t*̂ l_] 1U*;;anv Kxtra*: tables, ̂ "/l

LI Clu-mlrnl 0-y,,,, t).-P-»..l, "i/l

( ] OU?; !?•/ InfrarcJ, wr/l

P Sulfate
Qj
3a • .... ....
n • -:--i — >

i
8-25-79

L- loy

5.0
21
7

-

6

2
8-25-79

]77n
1 - /T

2.2
31050
Acid

32,240 •

3 '
8-25-79
17JJC
L-T70

2.1

18850
Acid

20,410

—— —————— tt

7
R-?R-7Q

L-17?

7.Q

730

Acid

77

1580

j| 9fO ————



rV.i, rin ::<•.. 80-043

^^ Stat ton
DaU-
Til'li;
Lab Number -.-

P.-ilMT. HT - ——— - —— —— —

D B«'3; :.;./!

ITS ur:; / UKt ":I
Dp "1 (labNti-n.-rv

Q .Acidity CloL.-.l) irC/l

r~[ AlV.'Mnlty (twt.il). ntl/1

\~~\ !•:,:!, ;.1K-,T It) !: y. ir.:/.

PH "r."tti<-.-i!.if r.Mii.i-.. r.-./i. . _..
n To t^l i-"i >'.':! - 1 "t, .ij'/i

Vi.1, ;,:;/l
ns, r:-yr~ ~

1 | iti.Ji. Sollci!!- Ti't. 1-.V/'
. —— Vol, rc/1

• ' Fix, ur,H

I — 1 CilorltUr. Bi«/l -:s Cl ...
• _ -

f ~" Tot :;u, hj*-i, ..;*/! .is ::
.

1 i A-_-rn l.i, ti?./1 -1-1 "-

["1 l.HrltL-, V.r./r.i'; .:

( ] "itr;itc, ntf-,/1 :î  II ........

f ] HyJrol. riicv^itf-i, nr.A ;tr. I'

[ j Crilu* ri.oKj.'hAiis, :.•.;/! .TS I1

[ j Tot.-il riitirtj-Juiirs, n-;;7l .in ['

1 j Chruniura Tf.l. s-'./l

Q Zinc, ap/1

M L-.':icl, C'3/l

fV] inrn. r.-/l

Ij OJl'Pi-r. r:;;/]

1 j Iniiij* .«*•;••*. «r/I

[H *Icj:.int* Kr.tr. u-t..iM--sr rip/J

[ j C5i.-;"!r,il n/v;;vn iK-n.n.!, c-j-7i

I j Oil-' t>v Itit'r.in-;!, rj:/l

• 171 Sulphate
L
~1
a • . .....__n
ri ~ —- -----

8
8-25-79tauu
L-173

*t.

3

3

-
*•

1.5

20

9
8-75-7Q
lS05
L-174

5.1
4

4

2.9

270 .

in
fl-?t;-7q

1930
L-175 -

4.6
15

7

35

1

1

- - ——— — ——

00123



I.*, r.i >' -H-. _8?±L_.._ .LI- L-V-LL . .'. . ' .-... '. - .. •
G.O TOXICITY OK KU:MI:NTS mvoiA'Kj) AS KKJVKTI.D IN I.ATKST I,ITI:!;ATUI;K:

REFERENCE: See attached report. _

REMARKS: US Titanium holds a no discharge permit. The pH levels in the runoff
(discharge) pipe indicate a violation of this permit. Also, these levels are
well below the State Water Quality Standard for pH-in state waters. It is believed
that these extreme pH^readings were the cause of FK 80-034. As documented in the
literature pH values much below 5.0 can be acutely toxic to several species of fish.-
Several pH samples taken at various stations in the US Titanium drainage area and
the Piney River indicated lowered pH values that would be lethal to fish on short
tern exposure. The pH readings.taken several hundred yards above the US Titanium
discharge pipe v/ere recorded as 7.5 and 5.0 in the lab. This lov/ered to 6.0 sev-
eral feet above the discharge. The discharge itself was recorded as<:4.0 in the
field and 2.9 in the lab. Below the discharge investigators also recorded<r4'.0
in "the field, while lab pH values were 5.1 (see attached map).

In conversations with DCLS it was found that the age of the water samples
(approx. 4 days) could significantly alter laboratory pH reading. It was recom-
mended that the most reliabl-e readings of pH would be those taken in the field.
Thus, the field pH readings indicate a severe pH problem at the time of investi-
gation.

7.0 r.I-NTHIC, ALCAL LXAMIKATIO.. (CUIttOElY) :

SLat ion

1

t

'i

'.

5

ft

7

8

0

in

Snb:;traLe

.

Aquatic
plants

Algae llcntliic
an i 111-1 Is

Ttjlcra
TuT~

icu %
Fac Scufli t

Ifo'w* cuwp.-ir
with eiuiCr

R R J O O I 2 U 100124



10-A
RCFEIlflCES

Fish Kill No." 80-043

6.0 Toxicity of Elements Involved as Reported in the Latest Literature:

A. Chemistry'-

Copperas is ferrous sulfate, FeSO/7H20. In the presense of oxygen and water,
ferrous sulfate is oxidized to form sulfurfc acid and other by-products as shown
below: x

0) 12 FeS04 + 3 02 + 6 H20*4 Fe2(S04)3 •*• Fe(OH).
copperas o-xygen water ferric ferric

sulfate hydroxide

(2) Fe2(S04)3 + 6 H20*Fe(OH)3 + 3H2S04

ferric water ferric sul furic
sulfate hydroxide acid

(Herricks and Cairns, n.d.; Yeasted and Shane, 1976)

The sulfuric acid produced v/as responsible for the low pH of the runoff from
the copperas pijes. Our laboratory results showed that high concentrations of iron
and sulfate, Fe and S04~. , were also present in solution in the runoff water, due
to dissociation of the water-soluble reactants and products.

B. Effects of Low pH on Fish.

Acceptable pH levels for fish are determined in part by such accompanying con-
ditions as temperature, dissolved oxygen, and the type and amount of other ions pre-
sent (McKee and Wolf, 1963). Acceptable values cited in the literature vary consi-
derably, not only from one species of fish to another, but also from investigator
to' investigator. •

Generally, pH levels must" be below 5.0 to be lethal, with mortalities progres-
sively increasing below this level (Doudoroff and Katz, 1953). Behavorial and phy-
siological .signs of stress begin to appear in the range pH 5.8 to pH 5.0 (Falk and
Dunson, 1977). The range pH 5.0 to pH 4.0 is the lower lethal limit for most fish
studied, while no references could be found for survival below pH 3.3.

Most of the pH-lethality literature deals with brook trout; typical survival
times for that species are as follows:
_____ Survival time for trout

4.2 up to 88% survival for 5 days (Dively et a!., 1977)
3.5 32 hours (average) (Falk and Ounson, 1977)
3.5 3 days (max.) (Robinson et al., 1976)
3.25 2 days ("extremely tolerant11 fish)

1 day (avg.) (Robinson et al . , 1976)
3.15 11.2 hours (min, after acc1im.)(Falk and Dunson, 1977)

28.3 hours (max, after acclim.)

MTOOI25 100125



10-B

Fish Kill No. 80-043

For other species, the following table provides general information (McKee and
Wolf, 1963): .

4.6 lower limit for

4.3 Killed carp in 5 days

4.0 lower limit for bluegill in HC1

3.6 96-hr. TLm for bluegill

3.3 trout survived without adverse effects (time unspecified)
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Fish Kill No. 80-043

REFERENCE: Daye, P. 6., and E. T. Garside. 1976. Histopatholic changes in
Surficial Tissues of Brook Trout, Savelinus fontinalis (Mitchill), Exposed to
Acute and Chronic Levels of pH. Canadian Jour, of Zoology, Vol. 54, No. 12,
pp. 2140-2155.

REFERENCE: Oiyely, J.x J. Mudge, W. Neff, and A. Anthony. 1977. "Blood PP-,
PCO- and pH Changes in Brook Trout (Salvelinus fontinalis) Exposed to Subletnal
Lev&ls of Acidity," Comp. Biochem. Physiol., Vol..57A, pp. 347-351.

REFERENCE: Doudoroff, P. and M. Katz. n.d. "A Summary of Literature on Toxicity
of Alkalies, Acids, and Inorganic Gases to Fish."

REFERENCE: Echave, H.S. 1954. Studies of Tolerance of Fresh Water Fish to Strong
Acids and Acid Mine Wastes. Master's Thesis in Sanitary Engineering, The John
Hopkins University, 1954. _Tn_: C. E. Renn, H. H. Hobbs, Jr. and B. F. D. Runk. 1955.
Biological Survey of the. Piney River, Va. and Evaluation of Effects of Water-Borne
Wastes. Report to American Cyanamide Co. (unpublished).

REFERENCE: Falk, D. L. and M. A. Duncan. 1977. Water Research. Vol. 11, pp. 13-15.

REFERENCE: Herricks, E. E. and John'Cairns, Jr. n.d. Bulletin 66: Rehabilitation
of Streams Receiving Acid Mine Drainage, Virginia Water Resources Research Center,
Virginia Polytechnic Institute and State University (Blacksburg).

REFERENCE: McKee, J. E. and H. V7. Wolf (eds.). 1963. Water Quality Criteria, Second
Edition. California State Water Resources Control Board.

REFERENCE: Robinson, G. , W. Duncan and G. Mamolitol 1976. Differences in Low pH
Tolerance Among Strains of Brook Trout (Savelinus fontinalis). Jour. Fish Bio. Vol.
8, No.l, p. 5 ff . " " ̂ ~~

REFERENCE: United States Environmental Protection Agency. 1976. Water Quality
Criteria for Water. U.S. EPA, Washington, D. C. 20460.

REFERENCE: Yeasted, J. and R. Shane. 1976. pH Profiles in a River System with
Multiple Acid Loads. Jour. Water Pol. Cont. Fed., Vol. 48, No. 1, p. 91.
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Ki.'ih UiH Nn.__80-043_____ . . ___,. _ . __ - . _

S.O ROUGH F1CUKI.S .FOR I-TS1I COUNT: , ._

8.1 Lake-, pond or river; tot.nl count of every fish:_____

OR

8.2 100 yard scgnitmtAallf mile area count; lake or rivcr:_

Total distance of kill in strcam/yjutli milos/xxxX)?:_____17

S(* ;*.:!•».'"it __ Spec i eg, NJJ. size.! _Sp<^ru.n, No* . Kjj-.9 •̂!105̂ 1̂?ir'̂Jlo.%
(1st . f ish s:«fii)
i- ''.I-.-. JPA.y.'ls_,___ ....

2nd. IOO yd.;.

3rd. LOO vd::.

4th. IOO yd:..

5th, 100 yd?;.

6th. IOO vds.

7th. 100 vilw.

———————— ... ——— . —

fUli. TOO vds.
SM Bass 4 2-3
SM Bass 4 6-1

2 12
yili. TOO Yd-:.

.Minnows __ ._6_.-_-aJJ-,

"Sun fish
-rr
Sucker

2 4
2 5
1 7
] 10

None

,.

None

NnnA

None _,__

f 11 nnows
Suckers
. -.. — ._ — . —
Minnows
Suckers

"
"

-Minnows —— :-
-Suckers

154 all
13 1-2
36" 3-4
24 5-6
449 all
46 2-4
22 5-8
Tl 10-15
]S3._alU
_ _4̂ 3--5._

" ~O Q-l?

. — . ——— . — . — — —— .

Suckers 14
12

Sunfish 3"
2

Suckers 3
Chubs 9

40
24

7-8
9-12
1-3
5

18-20
2"- 3
4-5
6-8

. -Suckens ——— TS-1.5*2Q-
*M Pass 2 ^-^

.1
Phiihc ' TR

_ 9_

SM Bass 13 1-4
_......„ . 4 ..5-7

3 10
Channel Cat 6 1-3
Sunfish 2 -- 2

3 5 - 6

•Chubs 24 6-8
. 7 -.,9-14

Tarn Qiirfcpr 7 .. fi-7
1 - ^ 1 ' 9 Q
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Fish Kill No. 80-043

S_"oJ1Kln *__,.. ___ . ̂JilVUiU::.!.*__̂ !!L!j_?_-JU/'f> ..-JflL0̂ .!1̂ -*- N{)-» Sjj:r Ŝp̂ O rc-K, Ĵ _. , si:.!

LOUÎ JŜ .'.-;:-
3lth. 100 yds.

_ Minnows _ __ S5 _ ajj_
Darters 2 all
Suckers 9 2-6 ,
"̂ "10 7-9

NOT COUNTED

Sucters _ is_jo .j chub^
SH Bass 5 2-51 Caro sucker 1 6"

3 6-lQi
Chubs 4 2-4'

{
i
1

12i h. 10U ycJ:>. Mi nnows
Suckers

no
12

all
5-8

i " 15 9-13

SM Bass
Chub

7
5

2-4
3-5

i Channel
i

Catfish 1 5

1 9 '
"SWfish" ~~1 5n"i"Carp s'ucRer 2

'Uh. IOO "<is.

J/n h. Kin vjfi.

l
I

15th. 100 yd.-;. !

i
!
r

Calculated Total Length - 12^nriles (21,120 yards)
Expansion factor 21120 yards ,7 fi

.1200 yds counted l/'°
Total number fish counted - 1,485

1485 X 17.6 - 26,136 fish killed

(See attached fish cost sheet)

Sarnple calculations:

Calculated total length of kill - 21,120 yards

Expansion factor 2| counted = 17.6
Darters counted - 2

2 X 17.6.. = 35.2

35 Darters
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Fh.h K i l l No. 80-043

9.0 COST:

Cost of Jnvc'iil if.al ttm: liiiruau of SurvciJ I.;im:f and Fiuld Sl'tulle.':, Individual
.sheets: f 1145*54 __ _ KnforeeniiMit ___ __ __
Other: " '

Cost of freshwater Cish t^otnmLnaion of Game and inland Fisheries): $ 2,107.16
Cost of marine fish:
other cost. (explain) :~la&"cQSt $ la. 15; Administrative cost $ 25.00
Total cost- to Sl.rit-i: of Virginia: ___^.

CopLe.i: Din.rlor I.SFS, Regional Of f: jt:e, Knforcoment , DES File* (ortj;,),
CuiiKiis.slori of Came ami InJaiiil Fishrrie.:,. Invest igntor, HA'I.'S Ki

Kcptirt rump Uri f«l ;»]•! .! i.",f r i lint foil ]n;u]c-:
(isiivned) (dal

Eiiclowurcs:

MISC. KOTKS:

The Board has received report's of, and made investigations of, five fish kills on
the Piney and Tye Rivers in the 1970's prior to 80-043. The first report, 71-049 was
received in August 1971, and although no fish were found, the stream pH was less than
4.0. No additional reports were received until late summer 1976, when 3 reports were
received within a six week period (77-013, 77-036 and 77-056). Only 20 to 30 badly
decomposed fish were found during the first investigation on July 14, 1976. No dead
fish were found during the investigation of 77-306 two weeks later. No fish were found
during the investigation of 77-056 on September 2, 1976, but a break in the benn of the
lower lagoon was discovered and the leak was reaching the stream, turning it red below
the discharge and lowering.its pH to 4.5. On July 11, 1977 the staff investigated FK
78-011. pH levels in the stream were reported to be lethal to fish and a count of the
area revealed 73,056 dead fish. US Titanium admitted fault in the kill and paid for
these fish as well as cost of the investigation. 'This kill v/as remarkably similar to
FK 80-043.
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VIRGINIA SI A I I. WAII.K CON 1 KOI. HOARD
I ish K i l l [MVf.iiiMlio'1 Nn 80̂ 043

I ol.il C "Ms Summary

Ik'im/ed below are expenses iriumed by ilie Virginia Stale Water Control Board during the
subject I ish kill investigation.

Nunibei ol personnel involved in iiivesiia.iiinn:_ °____„

'loi.ii rnan-hoins in field ami repot I nrcn.i 1.1 1 i on :| 23^-5
H.

total tnan-hoins in laboraioiy: _ _ _
n QfiI'oi.H w.i tic expense based on hottiK fair for .ill parlitipanls: .......... _ _

I'liKil wajiir i'\pcnsf Un lahoratiuv: (lab CQSts) ................. . 1Q.TB

• I ulal nutnhfr ol n tiles driven h\ Siale far: Tld ___

I'oi.il mileage expense J"i use «•! Slate car j^ccVils/niile) ............

I olal nuinher ol miles diiveii by private L.II: _________

Total tnileajie expense lor use ol pnv.tlf car ( 10 cents/mile) ..........

Total expense lor travel hy train, plane or hus: ....................

Kates lor boai use: Daily tost I louily opcr.tlitij4 cost

Canoe - n.;_5 "S2.00 (4 hp)
I latboltom * 6.25 2.50 (7.5. 9.8 hp.)
l.ari-c I laiboitoin 10.00 i.*U) (20 hp.)
(;iassnusier 17* 15.00 _....._ .....,.5,f«> .
Caiousel. 1-Ci.iH"; " " " Vl.f.5 d.5.0
(ilassin.isU'i I'l' M.fiS " ()".50
Olliei

Number ol ilavs bo.it was used: ___ ___________
Number of hours boat was used: __ _ j _____

expense lor Mo.it use: ................................

"I olal number ol' ni»hts spent in Meld lot .ill pailtup.mts:.

Total expense lor lodj;inj;: ...................

Tolal number ol me.ilsT<»r .ill p.irlicip.inls:———1Z-

Total expense [or meals:

hems (ice, lolls, film, etc.) include item, quantity, and cost:
2 rolls film & processing - tolls

Total expenses for miscellaneous items: ........................ . —— IT.- Z£L

Bioassuy Costs ...

Administrative costs.
1189 69

mi'AL liXPUNSliS

ix,.e /^ t */<!___mo 131



REPLACEMENT COST OF FISH

Fish Kill No. 80-043

Tye River
Nelson County

• Sheet No.

Species & Common Name
Lepomis - sunfish

Channel Catfish

Ictalurus punctatus
•

.. -,_-_- - ... ,- =--

Carpi odes carpi o -

Carpsucker

Size
(Inches}
2
3
4

5
6

7

1
2
3

6

5

6
7
9

Number
53
35
35

123
18

18

18
35
53

18

35

35
35
35

Individual
Value

.17

. a(_* /

4/-A

.(-$

/ / Jr—

.02

.03

.OS"

.//

jOS
.oS
.of
.0?

Total
Value

<3.0/
Los
10. IS

*}-JL.90
/_2_.3̂
AO.S-Z

.3.6*
/.̂ S
&̂S

/. 9f

/.7S*
/. 7*T
2.4-S
3./S'

- ,. Sub-total $118.01

Grand Total

{Chief, Fish Dfision, CGIF)

Daii: September 5, 1979

10013S Form36-75



Sheet No. 2

REPLACEMENT COST OF FISH

Fish Kill No. 80-043

Species & Common Name
Percina - Darters

\

Catostomus commersoni -
white sucker

Size
(Inches)

1

2
3
4

5
6

7
8
9-

10
11
12

13
14
15

16

18

Number

35

35

246
1056
370

334
405

282
246
158

229
70
106

35
18

158 .

18

18

Individual
Value

.,
. / /

-Q&
.D£,
.0(0
.//
.//
.//
.17
.17
.33
.23
.̂ 9
.34-
.34
.34-
.34
.34-
.J4-

Total
Value
- 2^
~J . oO

&./0
/4.7&
tt3~&
4-0.70 '
1&74-
44-SS1
4-1. W
4/.&Z,
3t>.34-
3-̂ .̂ 7
JLsGAC

3.6.0*
//.90
£./̂
3̂.72,
loJ&
1*.1A,

20 70 .34-

Sub-total $548;-95
Grand Total

Signed:
(Chief, Fish Division, CGIF)

Date: September 5. 1979

100133 Form 36-75



Sheet No.

REPLACEMENT COST OF FISH

^ Fish Kill No. 80-043

Signed:

Species & Common Name
Hypentelium nigricans -
Northern Hogsucker

Cyprinidae
minnows . . _ . . -

-" -

Size
(Inches)

4
5

6
7

8
9

" 10
11
12

15.
20

Number

35
123

141
158

123
123

229
106
706

53
18

17,371

Individual
Value

//

.//

.11
J7

.11

.JU

.13
,J,9
.34
.34
.34-

.03

Total
Value

3.tf
S3. S3
/S.SI
Jsk.fo
&£•?/
A&.J1
S2>A7
30.74*
&{,.{_</.

/f.Q-Z,
&./JU

£* *9 t / *tĵ Ĥ / * yajj

Sub-total
-Grand Total ' $773.67

(Chief, Fish Division, CGIF)

Date; September 5, 1979

^ - -. ^ ji Form 36-75100134



Sheet No. 4

REPLACEMENT COST OF FISH

Fish Kill No. 80-043

Species & Common Name
Micropterus dolomieui -
Smallmouth bass

Semotilus - chub

Size
(Inches)

1
2
3

4

5
6

7

g

10
12

2
3
4

5
6

7
8
9
12

14

Number

18
229
176

88

70
70

70

18
70
35

88
176
475

531
317

158
370
70 •
35

35

Individual
Value

. //

.17

.J,3
.̂ 9
.4-0
.&$

t.14-
I. 7?
J.JS
3JS
.01
.01
.03
.01
.03
.ol
.ol
,03
,03
.01

Total
Value

/ 9$
3$ <y

£j-0.4&
1S-S-2-
Jf '.Oo

47.60
7%fc
3SJ2>
1 7 /.So
_tC fr"

JL.&4-
S.2$
i ft 2 f*

/7.4J
?.<r/
4.74-
//./£>

JLJ0
I -OS
/.£>S*

Sub-total $666.53

Grand Total $2,107.16

Signed:
fchief, Fish Divison, CGIF)

Date:' September 5^ 1979

100135 Form 36-75



LABORATORY COSTS

Fish~Kin No. 8°-°43

X
Y

^

X

PARAMETER
Coltform, Total /IOO ml
Coliform. Fecal /1 00 ml
pH (Laboratory)
Alkalinil\
Total Solids, Total

Volatile
Fixed

Suspended Solid*. Total
Volatile

Fixed

Dissolved Solids

Chloride

-1 ford ness

Ntlroeen. Tolal Kieldahl

Phosphorus. Total
Pho-p hor us . Ortho

Nilril* rne/L as N

Mlralp mc/L as N

Slllpfl:i(»>

Urbane E \traclsblcs

BOO?
COD

no. of
analyses

7
7

-

7

-

cost per
anaivsi s

1 -GO-

1.50

total
cost

*

—— 7-rQQ —

^

in 5n

X

PARAMETER

Arsenic
Cadmium

(jlcium

Cliro niiuni

(̂ opprr

Iron

Ix-ari

MacttCMUm

Manca ni-M1

Moreurv

Zinc

Turbidilv

Prslicidp*
SetllcabU- Solid.-
Condiictitily

no ol
analyses

3

cost set

.55

.

tut al
cost

.
1.65

* -.-

Effective date October 2, 1979 - Grand Total. 5 19'15

Approved by ___
(Authorized sgnature)

100136



F!SIJ_KIL[. Ui ro'M/NUHf IC

. Piney. Rfver/Tye River .
._..„„. ....James .. . '•••" .u<f..c,i L. M. Simmons

R. W. Bolgiano,..... VRO ..
Mr. Pete Archbel 1

PI...I,,. (703) 277-8515

tK..:.c3. ..Refer. to,OES, f?eport

.,1,,,r..(.(r..t,)llJ.lfily -—-

Kilt l.ii-.t

1 oni 37-. u( :;,!;:;! s n.i.. Li.t., Kru.on, cuit . MAC; i .;.-. ; .•!. i.iii i .;,- 1 -..-•) J-uv, * ^



, .._., ,-!L.'v/«.t,"'- Jr ^ \_

SPILLS AMD FISH KJLLS
R.V. DAVIS, A.H.PA.̂ SSIHI. M./\. BFXTAVCA, R.E. rnuj-;s, O.F. JCSIKS D s TV
tr.'G. IAWHON, R.L iftu., A.L. x̂ ujnT, R.S. MCJ.VQR, j.p. cxJor--REY TM *nn
D.U JOHNSON, P.J.. MASON (DCLS). C. FIIZ-WILLIAM (DOS). C.W. WOK (SDK
REGIONAL OFFICES: N3D, FRO, SURD, TRO, JOQ, V5D,

COOT_ATTVE DATA < DATE: August 27, 1971)

STORTING OIL
ITOIOD spnis . - -

NO. GALS.

\uj;u-;t 2 ! , 25, - - ' -
and 26

August . 2 5 . . 12,720

TOTAL 7it) ' 7.1 o 1 1GY 1979 -:'-»,.u,.

/W>W-̂ -.... _;̂  — ... ———————————————————

I1A7ARDOUS aD1̂!!̂!,
SPILLS FISH KU

0̂. GVT.S. NO. COT JJTT E
I

17 17. 0

l"> 2.TVO po .is.l'

HME: AMfiUST' 2-1 . 1 P7D , PReP̂ TOO

. r>S Hi Southwest Roj! ion : _...l*_Ii_ar I os Ntittor, la-"-".vc I I r rosint y 'i.-in i t :ir inn
SH U)U 7o"n\*ardcTI ;i cuinpl i ;nrt from Mrs Dye, Trice WE: II. n f >;iuvhis t c*it cr it:

;in un n ;n-ic_t! t r i bn_|_;i r y Co .I;icoh ' s I'rnnch . II. t'uckct i" "t'nTn v7T:;tT.s'";Tr

! •' »(' Sou: hwcst K(.'I: ion : Alice U'.-*rrcn , S1VUO , re I nyo J ;i report from
!'Si'-lhl U 1 1 L Osbornc , Wash i ngfon County, of n conrnmi n,i ted r.prlnji b.c.lonpjr

to Robert Maho. The source of^ the pgl Tut i'o"n~"Ts iTeTlo vctF"Lo'~i>c '
f from ITliô  lost o ivn c U 1 ̂lto y^ Fc New. A IVnTrcTr to invest ip.n

I.-.'.V U'c st. Con t r a 1 Ro $. i on : John^ _llikc , P 1 ?mt Sujierv i sor-up;>cr Smith Riv
PS i' - H- 2 Waste Wafer i'lailt ," reported n sew a i^e d_ \ s c 1 1 :i r;y o ;it l ho pi ant . .1 .

Quiesser to investigate. —

K'l-.ST CI:.\'TRAL RliCJON: Pete Archhcll. Amhcrsr Counry, reported n f-
.>•• k i l l in Amhcrs t Coiin ty . Nr . Obcnsh;> in t o i nvos t i gato . ~
.I3, " _ _ ' _ '

VALLUY RliGIOX: .\.v..t)lrciLshn.in_(_n:ii:(M report^! flint rhe f___sh_kill Vi
5 j » 1-1° }'af j°>' tl'-lJi.Lsi!,1 • J:is'V 'irc .rcnprtfd do;ul in the Tye imcTTTric;.
3 P.~i vcrs below n".~S".r" T'l ran i uni . I.. Siminon*: td i nv.-s i' i "at'o". """'""

• VM.l.i'.V RI:(;rO\: n.n,- T\i\-hM;. i'!:St - i u - l i n<.-t! •>:' MM an
3 headquartors responso.
J.i

YAU.IIY UlkllO.X: H. i:o]pi;ino (VI-oj ,-idviscd nf

100138 100.138



2_- / *~ 9
Virginia State Water Control Board

P.O. Box 11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA "* C°

x S3 PC S« P3 BIO GW LATITUDE

Collect for:
PK. SS, PC. PS. BM, OR BIO NO. ______ -.-n-t t wua —-.

Collected by:___[V

BASIN STREAM R&ER MILE Name of Stream
. r\ £/ ..

Tl trt& f<-

Sutkm Dacriptioption Ŵ >$_._ 0 S Tig
LABOHATORY NUMBER DEPTH SECTION

MONTH DAV YEAR ______TIME ______SOURCE

d
T

TIDE % FL9

1
DISSOLVED OXYGEN DO% SAT FIELD OH 2 7 1979

_Q_3_X-£1 & ' DIV- CC:NI- LAB. SERV.
ENVIRONMENTAL. LAS -

STATE
PARAMETER CODE

Coliform. Total /IOO m!
; Coltform, Fecal /IOO ml

i»H (Laboratory}
Alk«lmilT / fli.'Jllv
Totil Solids, Totii

VoUllh
Fixed

Su*tJ*nd«i Solids, Tots)
Volatile
Fixed

Diuolved Solid* Total
Chloride
Hanfaes*

Nitroccn. Total Kicldahl
PtiixohnriM Total

Ammnnu \nf/\ U N

NtlrMe mt/L » N

/ Nilrate me/L it N

5»i'phii0

tfpTitM1 Cxtrirtabln

nom
con

020
03S
OSO
022
024
025
026
027
028
029
067
033
032
03?
065
OG4
03A
037
038
107
run
019
051

VALUE PARAMETER CODE* v*Ll

3:0
T /c;

G

Ar**nic
Cadmium

Calcium
Chromium
Cooper

Iron

Lead
MaenesiUm
Mannnesv

Mereurv
Zinc

TiirhWilV

PMii*itl*»
SctllraUleSolidi
(ijndut tlvity

058
078
052
040
045
044
043
246
096
030
041

049
121. 122
023
034

- -

2-91979 '.. C? HO W-̂ 2̂ >Q 100133thttreka^dtroniUb: ——— * ^^ . 1 *-^ V. ̂  ̂  Ĵ ~~ S ̂ ^



Virginia Stain Water Control Board
B * P.O. Box 11143, Richmond, Vu. 23230
\' 4- f!
I fj U t f\ ft jL*̂ * HELD AND LABORATORY DATA

VtON FK 3S PC BM PS BIO GW LATITUDE

: PE5Collect for:__
FK.SS. PC. PS. 0M. OR BIO NO. ___ LONGITUDE

. Collected by:

BASIN STREAM stvER MILE Name of Strc«tn

i_AOORATOHY NUMBER DEPTH SECTION

MONTH DAY YEAR p̂uflr̂

TIDE % FLB FLOW CFS WEATHER TEMP. c

DISSOLVED OXYGEN DO% SAT FIELD pH

DIV. CO... _,.-. ,. SERV.
ENVWONMENTAL LAB

PARAMETER CODE1 . VALUE PARAMKTKR COn.̂  VALU
Cnliform, Total /IOO ml

Coltform, FWal /IOO ml
oK f taboritonr)

Alkalinity / A-iA'.-U
Tolil Solidi. Total ~*

VoUUlt

FlXHl

Smoended Solid*. Total
Volatile
Fixed

Diwolved Solids Totnl
Chloride
Hardneu

IVitroren. Total Kieldaht - -

phninKrtrtM. Total

Ptioiphnnn. Ortho

Ammnnu Mtt/l al N

Nitrite mt/L at N

Niirai^me/LaaN
Snlph»t<-

HcTini- EitiactablM

BOD!

COD

020 -
0,15
030
022
02 i
025
026
027
028
029
067
033
032
035
065
WU
03A
037
nan
107
04 n
019
051

-?.!
Ac'w/IflfO— f-1 — ' •

_?fl_.*4|e

Arsenic
Cadtniittn

Cairtuin

Oirnmiunt

Coonrr

Iron

Lead
Maenniuni

Mancanne

Mereurv

Zinc

Turhirfitv

PmttriflM

SrlUraliIeSi>Ii(Ia
Cund activity

058
078
052
oto
045
0-14
043
216
096
OSO
0-11

049
121. 122
023
034

Datt rrlraved from Lab: AUG 2 9-19/3 . . < > Q . 100140



Virginb State Water Control Hoard
P.O. iiox 11143»" Richmond, Va. 23230

FIELD AND LABORATORY DATA "*

-ION FX S3 t*C BM PS BIO GW LATITUDE

FK. SS, PC. PS. SM.OR BIO NO. ______ LONGITUDE
Collected far:_/

BASIN STREAM «I>ER MILE . Nunfi °f Sttcim

MONTH DAY YEAR

FLOW CFS WEATHER TEMP.

Station Description U -S • T i PM U-tV

fi

AUG 2 7 1979
DIV. C'̂... ./-...i. SERV.
ENVIRONMENTAL LAD.

PARAMETER CODE*'
Conform. Total /IOO ml

/ CafHbrm. Fecal /IOO ml
oH (Laboratory)
Alkalinity /Aclotia

Total Solidi. Total ^
Volatile
Fixed

Suspended Solid*. Total
Volatile
FiTfd

DUaolved Solida T̂ 'al
Chloride
fjfardneu

NJtTown. T̂ tal KieMahl
PlioiphortM, Total

PhaaphoriMn Ortho
Ammnn^ a p

NilrHt me/La«N

Nitr,i*niBn.a*N
QuIpTuf*

Hftan^ fljtrî ihln
BOD*

roo

, .

020
055
050
022
024
023
026
027
028
029
067
033
032
03S
065
064
036
037
03Q
107

019
051

VALUE PARAMETER CODE" VALl

2-3
/til A 10 co

35 Z.4o^

Atnenic

Cadmium

Calcium
a-omiun

Copper
Iron
Lead
Macncsiuin

Minffnnese

Mercury
înc

Turhiililv

FnttrirlM

5ettlealile Solida
Conductivity

050
078
052
040
045
044
043
246
096
ono
041

049
121. 122
023
034

o.û û.: AUG291979 ĝ . ̂  (̂.̂^ 100141



J*>
Virginia Stain Water Control Hoard

P.O. Box 11143. Richmond, Va. 23230

HELD AND LABORATORY DATA "* C°
MON FK ss PC BM ps BIO QW LATITUDE

FK. 35, PC. PS. BM.OR aiO_NO. ________LONGITUDE
~~ Collected

BASIN STREAM R^ER MILE Name of Streani

Sution DcBcriotion (Jo. [VtUf f u

Û Ô TÔ NUM... °̂ H «CT,0. R?O,ON Â̂ O>, 4̂ . L̂ Ĵ .

MONTH DAV YEAR

r 71
TIDE % FLB

DISSOLVED OXYGEN

DIV. CGivi. UMB. SERV,
ENVIRONMENTAL LAB

PARAMETER CODE* . VALUE PARAMETER Ĥ ff VAL'
Colifonn, Total /IOO ml

. Collform. Fecal /100 ml
pH (Laboratory)
Alkalinity XfleJ.-tu
Tolal Solidi. Tolal "*

Yol-tlte
Fixed

Suspended Solid*. Total
Volatile
Fixed

Diuolved Solids Tnt»l
QiJoride '
Hardnua *
Nitrogen. Total Kieldahl
PtiotDhortH T<il at

Pnrt<nnoril* ilrl no

Animofiii tit*>l at ft

Nitrite me/La* N

/ Pfjt»t» me/L as N
i

HeuneEitractable.

BOD5
COD

020 "
055
050
022
024
025
026
027
023
029
067
033
032
033
065
064
0.16
037
nna
107
fMfl
019
051

34
fte-J/-730

/ £~$o

*

Amenic

Cadmium
Calcium
Chromium

Copper

1 Iron
Lead

MaetwMtim

Mineanese
MrrcurY

Zinc

TurliiditV

Sctllealile Solida
Conductivity

058
078
052
040
045
044
043
246
096
000
on

049
121. 122
023
034

.. .

Dmt* nrfeMrd from Lafal AUG 2 9 1979



L.' I '/ 3
Virginia Stale Water Control Hoard

_ -P.O. Pox 11143, Richmond, Va. 23230
I /ff\ vL'T̂ Tf Ajtj n In___________ _ FIELD AND LABORATORY DATA^

MOM FK BS PC 9M PS aiO OW LATITUDE

CoUcctfor:
FK, SS. PC. PS, BM, OB BIO NO. _____ LONGITUDE

BASIN STREAM P.TVER MILE Nime °f StreiBI ~-LÛ1 I

MONTH DAY VEAR

Stitnm Description. O- J '

7 7379
DIV. CO.,. _,̂ 5. SEF.V.
-ENVIRONMENTAL LAB

PARAMETER CODE" - VALUE PARAMETER CODE*" VALL;
CoJiform, Total /IOO ml

, Coltforra. Fecal /1 00 ml
s

pH (Î boratorv)
Alkalinity //WU J lu
Total Solida, Total

Volatile
Fixed

Suxpended Solids, Total
Volatile
Fixed

DtMol«ed Solid* Tot»l
OiJorwie

Hardneu

Nitmcen. Tolal KteUIahl
PhotphoniB. Total

Phô ŷ toryi. Ortho

4mmnnu inr/t at N

NitrH* mc/La»N
N'ttrati* TIH/L M N

S,tlphale

Hexane Eifractablei

BODJ
, con
|

1

020 "
033
050
022
024
025
026
027
028
029
067
033
032
033
06S
064
036
037
onfl
107
048
019
051

-3/3

—————— \

3.0

k

Arsenic

iJdminm

Calcium
Clirnmtum
. Copper
I Iron
Lead
Maeneiium
Maneinese

Mercury
Tmc

Tiirhirlily

Pesticiilefl
Si-Ulcabfe Solid*
Condwfivity

058
078
032
040
045
044
043
246
096
080
041

049
121. 122
023
034

-. .

Date n-feajod trout Lib: -A U G 2 9 13/J



ft

Virginia State Water Control IJoariil
-P.O. Box 11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA "* CD
FK as oc DM PS 010 aw LATITUDE

FK. SS. PC. PS. BM, Ofl BIO NO. LONGITUDE

<7TT" | ) —— Collected hy:

BASIN STREAM ttiVcfl MILE Name of Stream

Station Description

________i _ ..I _ 1 *——**"! J f l I I tfl . .-. . f >——- *+^ _f̂ Lmf̂ Ĵ -LJ-̂ f̂f̂ ~f

MONTH DAY YEAR ______TIME ______SDUBf-g —— ~ '———*-**=*•——Y-r gf .

o_ r ̂ "sT?
TtDE FLOW CFS ' WEATHER TEMP. °F

DISSOLVED OXYGEN 00% SAT

LABORATORY NUMSCH PEPTM SECTION RIOION JUfc-^_~¥ ./ / 1 <T——————————— —————— __ /vrttfgcaxAtf/g*, . A; (Jo.-rẐ r -̂-
AUG 2 7 1979

DIV. CO.*. i-̂ rf. SERV.
ENVIRONMENTAL LAB

PARAMETER COD - VALUE PARAMETER COD VALl
Coftform, Total /IOO ml
CoUform, Peril /1 00 ml
pit fLaboratory)
Alkalinity /nc'uliTa—————— I ————— ry.
Total folidi. Total

Volatile
Fixed

Suipended Solidt, Total
Volatile
Fixed

Diuolved Soiida To t al

Chloride

Hardnesa

Nitroren. Total Kieltfahl- '
riioi pftonif , Total
PfiovfthoriM, Ortho

Ammonia inr/1 M N

Nitrite irc/L al N

Ni(rafe me/L a« W _
' -..!,,„*(«

Hexane Ettrartihle*

BOD4

COD

020
055
050
022
024
025
026
027
023
029
Ofi7
033
032
033
065
064
03A
037
038
107
048
019
05*

£. l
ti /4

*

'

o? 7o

w
\

Arsenic

Cadmium
Calcium

Chromium

Conper

T Iron

''tead

Mafnesium

Manzancse
Mercury

Zinc

Turbidity

PMtiritl**
Seltlraltte Solid*
Conductivity

— .

0̂ 3
078
052
040
045
044
043
246
096
oao
an

049
121. 122
023
034

.. .

c. Mf /•««*. 1979 \- r^ Â -̂ - .<n 100144Pace released from Lab; t'Mta & vJ JJ/J__________ Oiemnt:
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MON FK as PC OM PS BIO GW

Virginia Stale Wtrtrr Control Board
P.O. Box 11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA
LATITUDE

Lrt CD

Collect fon.
FK. SS, PC. PS. BM. OR BIO NO. _______LONGITUDE

Collected hi

DPS
9

BASIN STREAM RIVER MILE ____ Name of Stream

Station
LAOORATOHY NUMBER DEPTH SECTION REGION

MONTH DAY YEAR
BnJU

flUG 2 7 J979
OiV. CC... ..Ala. SERV.
ENVIRONMENTAL LAB

PARAMETER
Colffarm, Total /IOO ml
CoUform, Fecal /IOO ml
nil (laboratory)
Alkalinity /^CviiT-t
Total Solida, Tolal

Volatile
Fixed '

Sunpenderi Solida, Total
• Volatile

•Fixed
Dtu»otv«d Solids Total
Chloride

Flardnen

Nilroem. Total Kieldahl

Phô phorua. Tolal

Amf^ifpp^i \jtff\ aa N

Nitrite m*/La*N

Niirato nvr/Lai N
.̂ iilphat*

Hraane Eictractable*

BOD*

COD

STATE
CODE
020
055
050
022
024
025
026
027
028

• 029
067
033
032
03S
065
064
036
037
03R
107
048
019
051

. VALUE

4.6
<i/i_r

.

_3-s-

PARAMETER
Anenie

Odminm
Calcium
Chromium

Copper

Iron

Ixad

>benr*ium

Manganrxe

Mercury
Zinc

•

Turhlditv

Pestieitl̂

ScttlealiteSolkla .
Conductivity

MAIL
CODE
058
078
032
040
045
044
043
246
096
080
041

049
121,122
023
034

VALt

- .

Date r̂ -ed from Lab: AUG. 3 0 19?9 __________Chemi.
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Virginia Slate Water Control Board
P.O. Box 11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA LtJ CO

VOW FK SS PC BM PS BIO GW

1 Y
FK. SS. PC. PS, BM. OR BIO NO.

?r o
BASIN

— O y ^
STREAM

•

LATITUDE

1
LONGITUDE

Rive* MILE
1

LABORATORY NUMBER DEPTH SECTION REGION

MONTH DAY YEAR TtME SOUPCE

0
TIDE

ft -L srb
%FL3

i-
DISSOLVED OXYGEN

1

/ 15O 1 t
FLOW CFS WEATHER TEMP. °F

DO% SAT FIELD PH

1

NWW? of Stream

Station Description

"

AUG 2 7 j979
DIV. c'., .. ......... SERV.
ENVIRONMENTAL LAB.

PARAMETER
ColHorm, Total /IOO ml
ColifarrR. Fecal /1 00 ml

pH (laboratory)

AUuIinitT
Total Solids. Total

Volatile
Fixed

Suipended Solids, Total •
Volatile
Fixed

Diuolved Solid* T«ffll
1 Chloride
Hardnesa
Ntlroeen. Total Kiefdahl
Phoinbortu. Total

PhtMnhortn- Ortho

^ftimnnia |nf/l as N

Nitrite mp/La»N

N; trait me/Las N

Sulphate

BODs
COD

I
\

STATE
CODE
020 ..
055
050
022
024
025
026
027
023

• 029
067
033
032
033
065
064
036
037
03ft
107
n.ta
019
051

VALUE PARAMETER CODE'' VALl

•

•

•

Artenie

Cadmium
Calcium
Chromium

^Copper
Iron
Lead
Maenerium
Mancanew

Mereury

7!n«

Turhitlilv

PM! inHen
SdtlrableSuIida
Conductivity

050
078
052
040
045
044
0-13
246
096
080
041

0-19
121. 122
023
034

73

SEP 5 1Q7Q



Virginia Stain Water Control fioarcl
P.O. Box 11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA "* CD
UON FK ss f C DM rs BIO aw LATITUDE

Collection_1
FK, S5.PC.PS. QM.Oft OIO NO. _______LONGITUDE ^

Collected far; 7V". -

BASIN STREAM aiVEB MIL£ Name of Strum

Station Dcacription_ *_U-s
LABORATORY NUMBER DEPTH SECTION REGION "iffnA.iV
MONTH DAY YEAH TIME

0 ? 2r -7 7 -o C
TtOE % FLB FLOW CFS WEATHER TEMP. °F

DISSOLVED OXYGEN DOH SAT FIELD DH
' \ *•™k-

~M*

MG 2 1 ?979 •
DIV. CL ... ̂ m;3. SERV
ENVIRONMENTAI f A^

i

•-

-

PARAMETER
STATh
CODE .-

Cotiform, Total /IOO ml
Coltform, Fecal /IOO ml

_j>H iLabotatory) _
Alkaliii T
Tolal Solids, Total

Volatile
Fixed

Suspended Solids, Tola!
Volatile
Fixed

DU solved Solids
Chloride

illrdneji•

Total

-- -

NJtroeen Total Kieldah!

Phô ohorus Total

Vnmctnia in*/lasN
Nilrite me/La«N

Nitrst* tnc/L as N
SttJphal*

Ilevanp F̂ iractables

BOD?

COD

020
05S
050
022
024
025
026
027
028
029
067
033
032
o:is
065
Ofi4
036
037
038
107
MS
01Q
051

VALUE PA RAM ETER CODE" v A L '
Arsenic

Cadmium

Calcium

Chromium

Copper

' Iron

Lead
Macttpfiunt
Mansatieie
Mereurv

Zinc

TiirhirtElv

Peatteule-i
Srtlleable Salids

Conduct ivily

058
078
032
040
045
044
043
246
096
000
041

0-19'
121. 122
023
034

AT

••

Date refe*Md from Lab: 0 Cr JSEP 5 W* - ~ 100147



Virginia Slate Water Control ffonrd
P.O. Box-1 i 14.X Richmond, Va. 23230

LO CO Al
FIELD AND LABORATORY DATA

ACM FK BS PC BM PS BIO GW LATITUDE

Collret for; T/E-S
FK. ss. PC. PS, BM. o* a»o NO. LONGITUDE

SASIN STREAM RIVER MILE

Collected by; D .

Name of Stream

FLOW CFS WEPTHEfl TEMP.

AUG 2 ? 1979
DIV. CO,.. _̂ o. SERV.
ENVIRONMENTAL

PARAMETER
Cnltforra, Total /IOO ml
Colifarm. Fecal /IOO ml
oH (Laboratory)
AJValinilT
Total Soltdt, Total

Volatile
Fixed

Suspended Solids. Total
Volatile
Fixed

Diuolred Solida Tn(«l

Chloride
ĴJggineM —————————————————
Mlroten. Total Kieldahl

_ PftYiphorui. Tytaj _,.,
ffiû nhnrii* Ortho

. —— AmmnnU fng/1 a« N ————————————————————

Nitrite mt/Las N

Nilrkte me/L -- N

T̂ll̂ lul*

- —— Hemi* F^lractahlM _____ . ——————————
BOD*

COD

STATE
CODE '
020 -
055
050
022
024
025
026
027
02R
029
067
033
032
03S
065
064
034
037
03B
107
O.IS
019

Q51

VALUE

.

I/

PARAMETER
Arsenic

Cadmium

Calcium

Chromium

Coooer
Iron
Ixad
Matne*ium

MercorT ——————
Zlne —————————————

Tiirhidity ,-, ———————————
PntiritlM —————————————— -
Settlcablr Solids
Conduct trity

"STSTT™
CODE
058
078
052
040
043
044
043
246
096
080
041

049
121. 122
023
034

VALl

2^/

SEP 5 197̂ 1 /..• /2.S<--~ 10014.8



MEMORANDUM
State Water Control Board

4010 WEST BROAD STREET " P. 0. Box 111-43 RICHMOND, VA. 232

SUBJECT: PC 80-163/FK 80-043 Piney River/Tye River

TO: PREP Central

FROM: R. W. Bolgiano

DATE: 27 August 1979
COPIES; VRO PREP File

The writer received a pager call at 11:55 P.M. Friday, 24 August 1979, and was
appraised of a fish kill in the Tye River in Nelson County. The circumstances ,
of the original fish kill report were learned by telephone conversation with
Penny Marshall during the first hour of Saturday, 25 August 1979. Apparently,
a Mr. Pete Archbell reported that there were dead fish in the Tye River at the
Route 29 bridge to Mr. Bob Bonderant, the Amherst County Game Warden. Mr. Bonderant
reported the fish kill to the West Central Regional Office at approximately 16:00
Friday, 24 August 1979.

The writer and L. M. Simmons arrived at American Cyanamid at 9:00 A.M. and inspect-
ed the lagoons. There was approximately a 0.1 MGD discharge flowing through the
drainage ditch below the lower lagoon.

The investigators ascertained the spatial extent of the fish kill in the Piney River
and the Tye River to be approximately'13.8 miles. The writer notified DES personnel
at 11:00 A.M. of the extent of the kill. It was decided that the investigators and
the DES personnel would meet at the Route 29 bridge across the Tye at 14:00 to map
out the count stations.

A lightning storm with a heavy downpour occurred at 15:00. The DES personnel ar-
rived at 15:30. The writer was assigned four one mile segments of the Tye River to
count. The first segment was the 100 yard segment downstream of the dam at Route 29
The writer counted the South half of this segment while Bob Pitchford of DES counted
the northern half. These data were turned over to Dave Paylor of DES.

For information concerning water samples and pH measurements refer to the DES report,

/J"w .....
Attachments (Maps)

3RIOOU9 100149



EMORANDUM
State Water Control Board

2111 North Hamihon Street" """ " "P.O.. Box 11143_________ Richmond. VA. 2323C

SUBJECT: pc 80-163/FK 80-043 Piney River/Tye River

T0: DES File

FROM: D. H. Treacy

DATE: September 28, 1979
COPIES:

At approximately 10:00 am on Saturday, August 25, 1979, a call was
received by David Paylor (DES) at his home from*PReP Central advising him
of a request for assistance by VRO to count dead fish on the Piney and Tye
Rivers in Nelson County. The following staff were contacted by Mr. Paylor
to assist with the investigation; Robert Pitchford, Ronald Gregory, Les
Balderson, Janet Robinson and Dennis Treacy. These staff members met at
the SWCB Warehouse to gather equipment and left Richmond at 12:30 pm.

At 3:30 pm the DES crew arrived at the site. A heavy rain storm was
in progress at that time. Already at the site were Ralph Bolgiano and Larry
Simmons, VRO, who informed us of their findings of that morning. They in-
formed us that the kill involved many species of fish in large numbers. The
kill was reported to have affected about 14 miles of stream including both
the Piney River and Tye River. The lower limit of this affected area was at
a point just downstream of the Rt. 654 bridge on the Tye River and extended
upstream on the Piney River at a point just below the U.S. Titanium discharge.

Because of "the rain and the late hour a fish count was designed by Mr.
Paylor to cover the entire affected portion of both streams utilizing one
mile segments. Investigators were to count 100 yard portions within each of
these mile segments. At this point the investigators split into teams to pro-
ceed with the count.

Larry Simmons, Ronald Gregory.and the writer proceeded to the.U.S.
Titanium plant site. Upon arriving, field parameters were taken at a point
upstream of the U.S Titanium plant on the Piney River at the Rt. 151 bridge.
Live minnows were seen in the stream that possessed a temperature of 78 F and
pH of 7.5 (colonnetric method).

Pictures were taken of this station along with water samples for labora-
tory analysis. We proceeded to the U.S. Titanium plant site and found the front
gate to be locked. A back way was located near an adjacent rai.lroad track so we
proceeded to the old American Cyanamid holding lagoons which contained copperas
runnoff from several areas of copperas waste piles. Upon observing both lagoons,
the lower lagoon was found to have possible overflow as evidenced by red colored
waste in the drainage ditch below the lower lagoon. Pictures were taken of this
occurence. Also, the pump house, which contains the pump for transferring liquid

100150



from the lower lagoon to the upper lagoon, was open revealing the pump which
was smoking and not pumping at all. Hoxvever, levels of liquid waste were -
well below the earthen dams. Samples taken in the lower lagoon revealed a
pH of <4.0; those taken in the ditch below this lagoon were<̂ 4.0 also. Shortly
after our arrival at the lagoons a Mr. Campbell, who identified himself as care-
taker, arrived and explained that the pump was not broken but clogged instead.
He appeared to correct this problem. He also stated that there was definitely
no recent overflow of the lower lagoon.

At this point we followed the drainage pattern of the'areas below the
copperas wastes piles down to the actual outfall of U.S. Titanium into the Piney .
River. All points of the drainage possessed pH values of<4.0. At the Piney
River .pH readings were taken at points above and below the discharge as well as
in the actual discharge. Directly upstream-the pH was recorded as 6.0 while
values in the outfall and directly below remained at<4.0. We began a fish count
at this point and noted several dead minnows.

After leaving the plant site we coordinated with'other investigators by
radio and began counting 100 yard segments at one mile intervals. Our efforts
were hampered by an increase in stream flow and subsequent rise in turbidity of
the stream. This allowed only floating fish to be seen. Several investigators
also reported this problem and as a result the actual fish estimate was signifi-
cantly less than it could have been.

At the completion of the fish count all investigators met at a central
location to exchange count sheets, lab samples and recorded field data. The
DES crew then left for Richmond at approximately 9:30pm.

DHT:dah
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PISH KILL REPORT

FISH KILL # 81-002
.STREAM Piney
BASIN

SUMMARY: SESft/COUNTY __________
On July 11, 1980 the PReP office in Richmond was notified of'a fish kill on the Tve
River. Investigations by SWCB staff members July 11,12 and 13, 1980 revealed dead
fish in the Piney River below US Titanium and in the Tye River below the confluence
with the Piney. Testimony of a witness and Titanium employees indicated that heavy
thunderstorms on July 9 and 10, 1980 caused an overflow from the waste holding ponds
on the Titanium property which sent acidic waste into the Piney River. As a result
5HS? Hshes of severa1 species were killed. Replacement cost of fish was set at
$4,595.82. Cost of investigation was $1,383.14. Total cost to the Comnonwealth of
Virginia was $5,978.96.
CONCLUSIONS:
rp.Dead and distressed fish were observed on the Tye River below the mouth of the Piney
River on Thursday morning July 10, 1980.0.Dead fish were counted on the Piney River
from the mouth, upstream to a pointJsmile below the US Titanium discharge on Saturday, -
July 12, 1980. Live healthy fish were found just upstream of that discharge.©.Heavy
thunderstorms passed through Nelson County on the evenings of Wednesday, July 9, and
Thursday, July 10, 1980. gJ.Mr. Billy Thompson reported no spill at US Titanium Wednes-
day evening, July 9 and that the catch basin was "empty" upon his inspection, even after
the heavy thunderstorm.(Bj.Mr. Jack Campbell stated that following the Thursday thunder-
storm, the catch basin overflowed between approximately 5pm and llpm on Thursday night
July 10, 1980. This discharge was not reported to the SWCB at that time.©.Sinee the
trail of dead fish led to within h mile of the US Titanium discharge (no dead fish were
seen above the discharge) and the catch basin definitely overflowed on Thursday July 10
and may have filled and overflowed on Wednesday night before or after the earlier in-
spection, it is the conclusion of this investigation that US Titanium is responsible
for this fish kill. This fish kill is similar to past kills caused by US Titanium.
1.0 REPORTED INFORMATION: THE INVESTIGATION
Dead fish on Piney River and Tye River below US Titanium plant.
Reported byfiL Brantlev-Nelson Co. Game WardBate 7-11-30______ Time i??n_____
Report, received by: PReP central______ Date 7-11-80______
Investigated by: Joe Fromal ______ Date 7-11-80__________
Investigated by: Richard Avers______Date 7-1? & 13-30
Investigated by: Dave Chance_______ Date 7-1? & 13-30
Final Report Edited by; Richard Avers

CHAIN OF NOTIFICATION (list of names in order of contact)

i
(1) Enforcement Division Jim Hens ley_____________(date) 7-14-80 (time) _____
(2) Regional RepresenativeJoe F r o m a l ( d a t e ) 7-11-80 (time)
(3) Game Warden (CGIF) G. L. Brantley (date) 7-11-80 (time)
(4) ( n a m e ) _ _ _ _ _ R i c h a r d Ayers (date) 7-11-80 (time) isnn
63 (name)________________________________(date)_______ (time) ___

DATE FISH KILL OCCURRED (as determined by investigation)_____July 9 and/nr 10. 1QRO
DATE FISH KILL ENDED July 10, 1980______________

PLAINTIFFS
EXHIBIT
331

100152



V' .

-•Fi.sli KiU Mo._81-002

Weather Previous to Kill Thunderstorms
Weather During Kill____ ______- - -
HuatluT Followinn Kill clear
(If rain - include amount)

WITNESSES: name William D. Wright
address >-
phono 804-263-4628
position local resident

2 .0 IMVKSTICATORS DISCUSSION:

Heavy thunderstorms passed through the Nelson County area on the evening of Wednesday
July 9, 1980 and Thursday July 10. Mr. William D. Wright, a local resident, observed
many dead and distressed fish in the Tye River below the mouth of the Piney River on
Thursday morning. According to Mr, Wright, "the banks were white with dead fish",
but rising water on Thursday washed many of these fish away. He reported the kill to
Nelson County Game Warden, G. L. Brantley. Brantley relayed the message to the Nelson
County Sheriff's Office and they notified PReP Central.in Richmond. The call came into
the PReP office at 1220 on July 11, 1980. At 1230 Joe Fromal of the Valley Regional
Iffice was notified and he began his'investigation. The reader is referred to Fromal's
memo of July 15, 1980 for details of his investigation (Appendix A). The July
14, 1980 memo from Tedd Jett provides details of the circumstances at the U.S. Titanium
property which lead to the spill. (Appendix B).

These few details will supplement Fromal's memo. On July 12 Dave Chance and Dwight
Sours began counting the upper section of the kill by walking the Piney River from
Route 151 downstream. They saw no dead fish and some live fish above the U.S. Titanium
discharge. Chance estimated that the pipe was discharging 5-10 gallons per minute when
he saw it. From the pipe downstream to the first powerline crossing-(approximately
^mile) no fish were seen, live or dead. Below the powerline dead fish were counted
as outlined by Fromal. There were no-sources of pollution other than U.S. Titanium
from the Route 151 bridge down to the point where dead fish were first observed.

The twelfth segment, six miles below the start of the kill, was not counted because
the river is wide, deep and slow moving at this point.- The investigators could not
wade the river and access by boat was not practical. This h mile reach has not been
included in the fish count calculations.

On July 13, 1980 Chance and Ayers counted segments 21 thru 29 by canoe. The dead
fish were not floating so we did not recount those from Saturday. At the confluence
of the Tye and Buffalo Rivers (segment 26) the Tye was muddied considerably by sediments
carried in the Buffalo. Most dead fish observed at this point were on the Tye River
side of the confluence. Below this point the number of dead fish declined rapidly in-
dicating that the dilution by the Buffalo had probably neutralized the toxic waters of
the Tye.

This kill appears to be a recurrence of problems we have had on Piney River for some
time. The copperas waste piles at U.S. Titanium are vulnerable to washing off into the
river when dry weather is followed by a severe thunderstorm. The last kill occurred
August 24, 1979, FK 80-043.

flRIOO!53 10015?
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Fish Kill Ho. 81-002

2.0 INVESTIGATORS-DISCUSSION Con't.

It is obvious, from previous experience with kills on the Piney River, that an over-
flow of the waste ponds at U.S. Titanium did occur and resulted in a fish kill in
the Piney and Tye rivers.

2.1 STATION DESCRIPTION: ' . • "

1." Tye River upstream from Rt. 739 bridge.

.2 PICTUK3:S TAKliN: (identify pictures: slides (s) or prints (p) )

1-ocnticm:

1. 6.

2. 7;

3. ________________________ 8._

4' 97

3 • ' - - - - . . . .L-»J
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Fish Kill :;o. 81 -002

4.0 VISUAL OBSERVATIONS;
4.1 WATEK:
S til t i on

1

2

3

4

5

fi

7

R

9

10

D.O. tnfi/1

• - '

pH

7.0

i .

Temp.(°F)

-..

Dead Fish ?

yes

•

' -•- •-

Color

brown

Turbiditv

high

. •. ••

Station

1

2

3

A

5

6

7

8

9

10

Floating Solids

•

-

Surface Film

-

Flow Tide Stage Odor (dcf) Other
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Fish Kill No. 81-002

4.2 FISH:

APPEARANCE:
nervous, scary____________________ spiraling.
sinking to bottom ____________ _ flashing.
gasping at surface 7-10-80 according to witness rubbing against bottom__________
unusual color______________________ able to avoid capture___________
frnntic______;_________________- floating listlessly____________
slugish '________________;_______ _„ "swimming upside down____________

• other _ _ _ _ _ _ _ _ _ _Fish.were either moribund on bottom in shallows or live an<3 fieaiEtty flrt }-\£ & IJ-8U
ARRASGliMJ-lfl: IN.WATliR: • • .. ; . - . _ ; : ^ _ - . .-...- , •-.-=.-..--.•• ~ : * \.~- . -..:.' -. •

normal distribution_________________ schooling_____________________
moving into other water sources________ near surface^
floating towards outlet ._ _ _.. . _..__ ..crowding water inlct_
attempting to leave water____ • .____... ..other ___. . ._____

BODY SURFACE: * . _ - . . . . ..

normal_____ light & dark patches____ bleached most bloated some
blui.sh film: in patches_____ or all over________________
grayish-white: in patches_____ or tufts • • .' ••'"".• -'.'.-•.'.
deep open lesions with pus and blood___________
swollen areas as furuncles__________________
shallow red ulcers: small____ or large________
body splitting opan along midline many_______________________
muscous on skin___________________________
other

FINS: *

normal____________. .. _______.____ ^ twisted^
swollen eroded
necrotic__________________________ spots present: white_
frayed____ _.._ ____ r _ black
bluish white_______________________ ' blood-shot_
parasite present_________________ other:________________

CAUDAL PEDUSCLE: *

slightly swollen___________________ bluish-white___________
very swollen______________________ fungus-like tufts_______
r.ecrotic_________________________ _ other _____________
inflamed " _____

GILLS: * --...._.—___, ._._.

gill color: bright red____ red___ pink somewhite most ' -
gill cover widely expanded_________________
swollen_______________________________________
covered with mucus, food antl fiirt pn«-ticlcs__________
patches: white____ brown_____ gr. /______

othcr———————————————:————— 100158
* Indicate approximate number of fish having these characteristics. Look for
fiem»ral t.rvntls. not «j>c«clflc fj«h (few, many, all, none).
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Fish Kill No. 81-002 .._ ,- _ ,__.,._-

EYES: *

normal_________________________ bulging
op.-ioue most _________;_________one eye missing_
white: lens_____ or center______ both eyes missing some
tiny spots in If-ns ________ ' - if a. needle is inserted in the eye socket
red spot.s in cornea ___________ • • and the eye is pressed while fish head is
popcye ______________ ̂ _______ ______ under water, gas bubbles _____ or opaque
other ____________ __ _________ fluid __________ escapes.

* Indicate approximate _ number of fish having these characteristics. Look for
general trends, not specific fish, (few, many, all, none)

OTHER CONDITIONS o s i P T O : .- ' - ' ••••'
The fish had been dead for 1 or 2 days when the count was made. No distressed fish
were observed.

5.0 SAMPLES AND ANALYSES: '

5.1 CHEMICAL SAJffLES COLLECTED:
(circle samples not colloctcd'by State Water Control Board)

source (pollution)______________ polluted area___X___
source (oil)________________. spill area_________________________
1/2 gallon glass___i___________ quart plastic^
gallon plastic__________________ quart glass__
mercury bottles _____________ mad________

soil

5.2 BIOLOGICAL SAMPLES COLLECTED: *
(circle samples not collected by State Water Control Board)

Fish must bo proporlv idcnti f ied to genus on lab sheet

fish____ _.. ._ _ . .. ... . benthic____________
oyster clam_______________
crab________________________ mussel__________
other other

* Specify whole fish, edible meat or organs to be analizcd
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5.3 atrii^M. .V:.M.Y::IS
clv-ck Iii-is f'-r ri-qiu-sit-.I .it.-tJyr. is

• Station
Date - - - -
Tine .
Lab Numhur

| [ KPS / 100 nl -

a n i l (lahorAUir..'
. ... _ -'- ....!J ———

- {""] AcJtUty (total) roc/1 • ~

fY"i Alkalinity (lot;il), »p/l

i ] Path Aik.-.liiul/, r.-/!

p S..I-K-.-.M,. Sulfd-:. r-/l

I — J Total fc.l('«'r. - tot, fflp/J
"—— ' - Vcrl, G-/1

Fix, ag/J """

ly [ Suxp. Solios- Tot, mc/1
Vol, mj-/l

:' '." '.' . - " • V :-• «*. "C/l ""
^̂ ŷ Tl Chlorides, nc/1 as Cl

Ŵ"w" Tot Ml, kji-1, i'S/1 as "

n Atnrnfa, uc/1 «*i "

[X] 51 trite. r.f;/l a^ X

[̂ J Sitttitc, mj;/l an :i

[ 1 liydrol. P!u<up!uttC':;, c._/l "^

[y j Crtlio PliospJiatfs, t̂ s/1 flfa 1'

_£j Total Plior.p!«itt-i, n-c/1 -^ p

[X J ChrcTiiun T<--t, TS/1

[v] 7̂ - «./i
Jl L=.,_, r.C/l

fX~| Iron. ni:/3

[Xj Cop-or. Di-./l a _ -__, -.- _

Q .Ianp.mcs(S ,,./_

[ 1 BcKiiftc Extra^tdblos, t̂ r./l

I _ 1 Chcmlr.il Oxy;:ca in-snml, nn;/1

I 1 Oils by Infr.m-il, »p/I
•rr-i

UL. Sulphate mn/1-. ——
DC_r-- Mercury ma /I
"1 r j-,'

Q Nickel ma/1
aj — i

i
7-11-80

1530
1 3ip3,3

^ 10

6.5

8'

2S
•3

Z5

'• 2
0.2

0.1-
0.01 .
0.31

'0.03
0.1

8

1
7-n-so
ic^n

13533

-

20
60
2-

1400

10-
4

0.3-
10-

-. 100- 10

-

0160



Fish Kill No.

- 10 -

81-002

60 TOXICITY OF. ELEMENTS INVOLVED AS REPORTED IN LATEST LITERATURE:

JU.FF.RKNCS:

REFERENCE:

REMARKS: .- ./ ; -*<~ - ', \;: -̂  V̂ n,;. •>. >••'-.;;;/.•;..; ;'•.:•'*v *•..--: '''-, *.•••-" -
The location and circumstances' of this fish kill are so similar to those occurring in
previous years FK 80-043 and FK 78-011 that there can be little doubt as to the source
of the toxic materials. Water samples collected by Fromal on 7-11-80 did not show high
sulfates or acidity levels associated with previous fish kills indicating that the slug
had already passed downstream. Levels of heavy metals chromium, zinc and iron are
elevated but may be residual material dissolved in water column after passage of acidic
slug of runoff from copperas piles.

7 .0 BENTTIIC, ALGAL L?XAMINATION (CURSORY):

Station

7

5

1

*

S

6

?

8L .n
in

Substrate Aquatic
plants

Algae Benthic
animals

•

Tolerance JC•' roi— Fac Sens it

•

How compare
with control

• V

10016.1



Fish Kill No. SI-002

8.0 ROUGH FIGURES FOR FISH COUNT:

8.1 L"ukc, pond or river; total count of every fish:

OR

8.2 100 yard segment/naif Bile area count; &afee or river: '53.989 •

Total "distance of kill in stream/pond ailcs/aeres:' 14*s mile's _____

Segment________Species, No. size Species, No. t size Species, No., Size
(1st. fish seen)
1st. TOO vds.

2nd. 100 yds.

.
3rd. 100 yds.

4th. 100 yds.

5th. 100 yds.

6th. 100 yds.

7th. 100 yds.

8th. 100 yds.

9th. 100 yds.
-

Minnows 50 All

Minnows 2Q All

Minnows 627 All

Minnnws 775 All
•

Sunfish > 4"

Minnows 1QO All •
•

Minnows 825 Al 1

Minnows
Suckers

350 All
6 1-3"

Minnows 242 All

Minnows 125 All

Darters 3 Al 1

Darters 1 All
-

Madtoms 2 All

Darters 1 Al 1

Darter . 7 All

Darter 1 All

,
Darters 2 Al 1
Sunfish 2 2"

Suckers 5 1-3"*

Madtoms 1 Al 1

^nrlf0rc 7R i_-5ii

Suckers 2 1-3"
Suckers 1 4-6"

Suckers lii i-3"

Madtoms 3 All

suckers iu i-J"
-

100162 100162



lla

Srfi'Trient______ Species, Ko.» Size Species, No., Size Species. No.. size

10th. 100 vt!<;.

llth. ino yds.

12th. 100 yds.
*_ ml le

Minnows 250 ALL

,,
Minnows 150 All

NUi UJ-UNihLJ

: . ...
13th. ion vds. • Minnows 258 All

Sucker 1 1-3"

Darter .. l All

NUi CUUNlhU • •

Suckers 1 4-6"

Sucker •
Sucker

1
I

1-3"
4-6"

NUl CUUN" tl)
i
!

Suckers 14 1-3"1 'Sunfish ? 3"
Darters_____2 All i
Madtoms 8 All

i
lA.h. 10(J yds

Srallmouth bass
.
2,10'
1 12'

Sunfish 4 4'
15th. 100 ydn.

Snallmouth bass

Minnows
Darters
Madtoms
Suckers
Ml nnows

2 71' Dartprs

235
14
20
1
74
6

11 "1 8" Madtoms _15
" " 2 10" Suckers

Carp
16th 100 yds
Carp
Sunfish
17th 100 yds
Sunfish

18th 100 yds
Carp
Sunfish

19th 100 yds
Carp
Sunfish

20th 100 yds
Carp 1
Sunfish 1

1 1-6"Sunfish
Minnows

2 1-6" Darters
1 3" Madtoms '
1 5"

Mi nnows
2 2" Darters
1 3" Madtoms
1 4" Carp

Minnows
1 7-9"Madtoms
1 3"
2 ' 5"

Minnows
1 7-9"Darters
1 1" Madtoms
1 4"
1 6"

Mi nnows
10- 11 Darter
6" Madtoms

1
2
1

435
23

' 3

142
19
14
- 1
1
97
3

140
36
6

103
1
4

All
All
All
1-3"
All
All
All
1-3"
2"
6"

All
All
All

All
All
All
1-6"
7-9"
All
All

All
All
All

All
All
All

Pirate

Suckers
Suckers
Suckers
Carp .
Suckers

11
"
11

Suckers
' • ir

it

Suckers
u
It
II

Suckers

it

S.uckers

Suckers

3erch 1

6
4
4

- 1
13
1
5
1

4
14
5
6
6
4
4
8

2
5
3
6

10
2
3

1
. 2
9

All
(

4-6" i Smallmouth bass9-ior
12+" 1
i-6"
4-6" S
7-8" f
9-10V
12+

u ii 12,2"a 3"
II U. 5^5,1

11 4,.6"
13 imouth bass
u n
ii M
II U

1-3" Snallmouth bass
4-6" " .
7-8"
12+« " «
1-3" Snallmouth bass
4-6"
9-10"
12+" " "

4-6" Snallmouth bass
7-8" " "
9-10" " "•jpj.il n ii

a n
U II

1-3" Snallmouth bass
9-10"
12+" " "

1-3" Srallmouth bass
7-8"
12+" " "u ii

n u
H ii

5, 2"
5.3"
2,4"
7,6"

3,2"
7,3"
4,6"
4,10"
7,2"
1,3"
3,5"
4,6"
1,7"
5,2"
5,3"
1,4"
2,6"
1,7"
1,10
6,2"
1,6"
1,8"

8,2"
4,3"
2,4"
2,6"
1,8"
1,10
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21st 100

22nd 100
Carp

Sunfish

23rd 100

24th 100
Sunfishit

25th 100

26th 100

yds

yds
1
1
1
1

yds

yds
1
1

yds

yds

7-9"
14"
3"
5"

4"
5"

27th 100 yds
Sunfish 2 4"

1 5"
3 6"
1 7"

Channel Catfish 1
28th 100
29th 100

yds
yds

Minnows
Darters
Madtoms
Minnows
Darters
Madtoms

Minnows
Madtoms
Suckersn

Mi nnows
Darters
Madtoms

Minnows
Darters
Madtoms
Suckers
Minnows
Madtoms
Suckers
Minnows
Madtoms
Suckers

22"
Minnows
Mi nnows

144
10
1

118
3
1

145
13
2
2
3
3

220
18
2

no
7
3
6
35
-2

~ 1
4
4
2
4

1
2

All
All
All
All
All
All

All
All
1-3"
4-6"
7-8"
12+"

All
All
All

All
All
All
1-3"
All
All
4-6"
All
All
4-6"
9-10"

All
All

Suckers

Suckers

Snallmouth

Suckers
H

H

II

Suckers

H

Smal Imouth

Suckers
Snallmouth

Smallmouth
Smal Imouth

23
2

3
3
4
5
1

bass

M

10
7
2
2
1
1
1
2
3
bass

1-3"
12+"

1-3"
4-6"
7-8"
9-10"
12+"

6 2"
17 3"
1 4"
1 5"
1 6"
5 8"
2 10"
1-3"
4-6"
7-8"
9-10"
12+"
4-6"
7-8"
9-10"
12+"
1 1"
2 2"

1 12+"
bass 12 3",i 2 6,i
" 1 7"

bass
bass

1 7"
1 2"
1 10"

Snallmouth bass
M II

II 11

Sral Imouth bass

Sunfish

'Snallmouth bass
U II

II II

Smallmouth bass
n H

Sunfish
Sunfish

Smallmouth bassn u
Rock bass

2
1
2
,
2
1
1
1
1
1
1

1
1

2
1
3
1
2
1

3
1
1
1

3"
5"
8'
2'
3'
61
8'
9'
IT

41

2'
3'

2'
61
8'
6'
4'
6'

8'
13-
51
6'
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Fish Kill No. 81-002

9.0 COST: "

Cost of investigation: Bureau of Surveillance and Field Studies, Individual
sheets: $ 1 ,360.84 Enforcement __________
Other: ___________

Cost of freshwater fish (Commission of Game and -Inland Fisheries);$ 4,595.82
Cost of marine fish: .
Other cost (explain): Lab $ 22.30 """• " .- ' . - ' • " ' * • •
Total' cost to State of Virginia: $ 5,978.96 _______

Copies:' Director BSFS, Regional Office, Enforcement, DES File (orig.)i
Commission of Game and Inland Fisheries, Investigator, HATS File

Report completed and distribution made: _______________________ ____

MISC. NOTES:
Calculation of expansion factors: _ .

Segments 1 thru 11 • 1760 yards' per mile -X 5.5 miles ,00
11* segments X 10.0 yards °'°

Segments 13 thru 29 .1760 yards per mile X 8.5 miles' — 8 a
17 segments. X 100 yards ~

Sample calculation:

number counted
2" Sunfish Segs. l^TlI X 8.8 - 17.6

Segs. 13-29 4 X_8.8 = 35.2 __.._._.__. .
52.8

Total number killed * 53

(signed) (date)

Enclosures: - .
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^"..VIRGINIA STATE WATER CONTROL BOARD

TOTAL COST SUMMARY - FIELD INVESTIGATION

U.UTION COMPLAINT NO. 81-018 FISH KILL NO. 81-002

ITEMIZED BELOW ARE EXPENSES INCURRED BY THE VIRGINIA STATE WATER CONTROL BOARD DURING THE
SUBJECT INVESTIGATION

NUMBER OF PERSONNEL IN SUBJECT INVESTIGATION: 4

TOTAL MAN-HOURS IN FIELD AND/OR REPORT WRITING:

TOTAL WAGE EXPENSE BASED ON HOURLY RATE FOR ALL PARTICIPANTS............... $ 1,074.36

TOTAL NUMBER OF MILES DRIVEN BY: STATE POOL VEHICLE 259

STATE AGENCY VEHICLE 882

PRIVATE VEHICLE

TOTAL EXPENSE FOR LABORATORY .............................................. 22-30

TOTAL MILEAGE EXPENSE:
STATE POOL VEHICLE C .17 PER MILE) ................. 44.03

STATE AGENCY VEHICLE C17 PER MILE) ................. 149.94

PRIVATE VEHICLE ( PER MILE) ................. ______-

NUMBER OF BOATS USED IN INVESTIGATION: ______]_______

TYPECS) OF BOAT(S) USED IN INVESTIGATION (LIST BELOW):

I. Canoe

2.

3.

TOTAL EXPENSE FOR BOAT USE ............................................... 36.25

TOTAL NUMBER OF NIGHTS SPENT IN FIELD FOR ALL PARTICIPANTS: 0________
TOTAL EXPENSE FOR LODGING .................................................
TOTAL NUMBER OF MEALS FOR ALL PARTICIPANTS: 16
TOTAL EXPENSE FOR MEALS ................................................... 56.26

TOTAL EQUIPMENT EXPENSES (SORBENTS, BOOMS, HAY, ETC.)...................... ________1

TOTAL EXPENSES FOR MISCELLANEOUS ITEMS: (ICEf FILM, TOLLS, ETC.)........... ___________

TOTAL EXPENSES ...... ...,-,............ $ 1,383.14

EFFECTIVE DATE: July 1980 SIGNATURE:

DATE: 9-18-80

100.166



v Piney River/Tye River
- Sheet No. 1

REPLACEMENT COST OF FISH

Fish Kill No. Si-002

Size Individual Total
Species & Common Name v {Inches) Number • Value Value

Leoomis so
Sunfish

Am̂ l, oolites rupestris
Rock Bass

Ictaluris £unctatus
Channel Catfish

Aphr_edoderus say_a_nus

Pirate perch

Cyprinidae
Minnows

1
2
3

4
5

6
7

5
6
. ...

22

All

All

9
53
62

114
53

70
9

9
9

9

18

46,076

, //
./'7
. £3
.<&?
:*t~&

.bf

/- /-/-

/ /4-
/ .4-3

/> /*/-

,n

.a'\

,M
*}-£>/
idJUf
3J.&6
<£/ 3-C
*+7kQ
/f-JOb '

/ft .At*
MJ-7

/e&L

/ 9?

1,3 fa £8

Sub-total $1,554.03

Grand Total _

Signed:
"̂~uef. Fish DiW_fc'n. CGIF)

Date:__August 12, 1980

Form 36-75
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Sheet No. 2

REPLACEMENT COST OF FISH

Fish Kill No. 81-002

Size Individual Total
Species & Common Name "*"- (Inches) Number Value Value
Noturus sp.
Madtoms

Etheostoma sp.
Darters

Catostomi dae
Suckers

Micropterus dolomieui
Smallmouth Bass

-

All

All

1-3
4-6

7-8
9-10

12+ :

1
2
3

4
5
6
7

8

924

1364

1751
510

202
273

422

9
616
572

53
88
255
53

150

, //

, //

.a(*

. //
/'7
.J3
.3̂

.<*-c!
<^~1
.U

l> /*/
I-J3
/ <7I
/ W

*Â f!

/fil 6*4-

/i" G.Q4

JC£~- & <r

^_ "(^ . / O

J4-3-*/
62. 7?
J43.4?

£..{*/
3TI./JL.
*j-/bt£&

&0.4JU
MS-.M
tf36»£>̂
/ê '̂ 7
342*o

Sub-total $2,563.16

Grand Total

Signed:
X/IChief, Fish DivisioftTCGlF)

Date: August 12, 1980

Form 36-75
100168



Sheet No. 3

REPLACEMENT COST OF FISH

Fish Kill No. 81-002

Size Individual Total
Species & Common Name "*• (Inches) Number Value Value

Smallmouth Bass
-

Cyprinus carpi o

Caro

9
10

n
12
13+

1-6
7-9

10-11
14

-

9
123

9
9
9

44
35

9
9

.*? .̂" '7
J • #t~
£ -/J
J 4<Z,
3- -93

- CLr

, II
.n
tj3

J3. A3
3S&.&

XT $ t *^

j ff ̂ ff

*3S, <}/

A&s/
3M~
/,SJ
.2, .#7

Sub-total $478.63

Grand Total $4,595.82

Signed:
X/fChief, Ftsh'Divisi6nTcGIF)

Patir August 12, 1980
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LABORATORY COSTS l\^
__ tafc.- •

Fish Kill No.ftj-VxiSL SEP 1 6
DIV. CON, LAB. SERV.
ENVIRONMENTAL LAB

PARAMETER

Cohform. Total /IOO ml

Coliforra. Fecal /IOO ml
pH fUboratorv)

Alkalinit*
Total Solid*. Total

Volatile

Fixed

Suspended Sol ids. Total
Volatile
Fixed

DMied Solid*
Chloride

•1 Urdnc>!*
Nitrogen. Total Kieldattl

PH/wohortti*- Tolal

Phy^ntmru*. Ortho

An,™.™ ,nr/1«N

Nitrit* rae/L as N
Ni^rat* mr/La« N
Sulpha lt>

U*w f.-Ttract.bl«
Bon<

• con

no. of
analyses

|

1

\
1
1

1

| __ ,

1 /
) /
I /
1 /
t i
\
\

cost per
anai»«|S

1.00

2. 3.0

{-DO
o*.JZ?

/.oT?

V-7/"

totji
cost

I.0&

&L.&0

• ftPC/

•T'SiP

/,s~o
<4i*)S

PARAMETER

Aremic

Cadmium

Calrium

Cliromium

Otpprr

lr»»n
Ix-ad

Maciit^itiin

MaitniK'M*

M*̂ rury

înr
AJickt\

Turbid it v

Ptsliridrs
Ŝ l Ill-able SCI|HJ)>

Conduct»il>

no. of
anaif ses

f

1
|

1
1

1
11

co per

.&

J±r

A*-?j_y

-/•iff
,̂ ^<_̂

total
cast

,-T.
,_>
A*-
__̂ .
f.tj-i

\-b~
o'"-
.-T;

Effective date Q^roU .... . Grand Total

Approved
itnorized Signature;

fl.R 100170 100.1.70



INVESTIGATION

POLLUTION COMPLAINT NO. <f/- <?/y r \l>\ '.ILL Ni-.

ME:

TITLE: 0r>lh-f*'0t> 6'onSr't* / +-*? ; /Vr.-f.
** ^

rfAGE EARNINGS PER HOUR AT TIME OF INVESTIGATION "' /!'. '

TOTAL MAN-HOURS "IN FIELD -̂  *.?<;'. 5' _____ '-"•
ATID/OR REPORT WRITING ————
TOTAL WAGE EXPENSE BASED ON HOURLY RATE .................

TYPE OF VEHICLE USED BY YOU PERSONALLY (ACENQY, POOL, OR FKIVATE)
TOTAL MILEAGE -̂ 51? COSt'PER MILE f\ • •

TOTAL EXPENSE FOR VEHICLE USE .................................................. ///.$/

TYPE OF BOAT USED BY YOU PERSONALLY

FOR BOAT USE: " ̂  DAILY COST HOURLY OPERATING COST
CANOE AND FLATBOTTOM (NARROW) $ 6.25 $ 3.00
WIDE FLATBOTTOM 8.50 4.00
GLASSMASTER 17' OUTBOARD 15.00 6.50 -
GLASSMASTER 19! OUTBOARD 25.00 7.50 •
GLASS!̂ ASTER I9? INBOARD 31.00 8.50
CAROUSEL 31.00 ' 8.50
FISH/SKI, T-CRAFT - 37.00 9.00

{ • - - - ~ - - - -
'«JM3ER OF DAYS BOAT WAS USED ___________
iUMBER OF HOURS BOAT WAS USED TOTAL HXPTr;'.£ FC-J rO'-.T ij$£ ....... '

TOTAL NUf-lSER OF NIGHTS SPENT IN FIELD
TOTAL EXPENSE FOR LODGING ............
TOTAL NUMBER OF MEALS _____J*
TOTAL EXPENSE FOR MEALS ..............

IQDIPMENT USED (SOLVENTS, HAY SALES, WIRE, BGC.̂ 5, ETC.: l~L*'\2=
ITS-US) cosT.?E5_.ur.:!T - "rT/'

'OTAL EXPENSE FOR EQUIPMENT ...............................

MISCELLANEOUS ITEMS (ICE, FILM, TOLLS, ETC.) ITEMIZE BELOW:

"OTAL EXPENSE FOR MISCELLANEOUS ITEMS ........................................ O

.FFECTIVE DATE: " '" ' ' " '"______ TOTAL EXPENSES .........../... ??•?

^ - -- - SIGNATURE-; '•'• • •• • • ' ' " ; '______

' ' DATE:
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EXPENSE"

WfSTIGATIQN

COMPLAINT NO. S/~ 0/9 FISH KILL NO. T /-

riTLE: ' 7
-'AGE EARNINGS PER HOUR AT TIME. OF INVESTIGATION

TOTAL WAGE EXPENSE BASED ON HOURLY RATE ........................................ / /..' .,Jt<y

TYPE OF VEHICLE USED BY YOU PERSONALLY (AGENCY, POOL, OR PRIVATE)
TOTAL MILEAGE _____——— COST PER MILE —-—

TOTAL EXPENSE FOR VEHICLE USE ......

TYPE OF BOAT USED BY YOU PERSONALLY

WE FOR BOAT USE: DAILY COST HOURLY OPERATING COST
CANOE AND FLATBOTTOM (NARROW) $ 6.25 $ 3.00
WIDE FLATBOTTOM 8.50 4.00
GLASSMASTER 17' OUTBOARD 15.00 6.50
GLASSMASTER I9! OUTBOARD 25.00 7.50
GLASSMASTER 19' INBOARD . 31.00 8.50
CAROUSEL • - , - -31.00 8.50
FISH/SKI, T-CRAFT 37.00 9.00

•JUMBER OF DAYS BOAT WAS USED ———'
MUMSER OF HOURS BOAT WAS USED -i— TOTAL EXPENSE FOR BOAT USE .......

TOTAL NUMBER OF NIGHTS SPENT IN FIELD __;___;
TOTAL EXPENSE FOR LODGING ..................
TOTAL NUMBER OF MEALS - ._____._______T^
TOTAL EXPENSE FOR MEALS ....................

EQUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOOMS, ETC.) ITEMIZE BELOW:
ITEM(S) _ COST PER UNIT . TOTAL COST

TOTAL EXPENSE FOR EQUIPMENT ...............................

MISCELLANEOUS ITEMS (ICE, FILM, TOLLS, ETC.) ITEMIZE BELOW:

TOTAL EXPENSE FOR MISCELLANEOUS ITEMS

b.tCTIVE DATE: <^ (^ I ̂O________ __ TOTAL EXPENSES ............... 4f& ^ A

SIGNATURE:

DATE: /̂VV̂ ^ 10 017?



INDIVIDUAL'S EXPENSE
FISH KILL INVESTIGATION

FISH KILL NO.
n^i "_J A,^--^NAME: K \C V\A.m /TM &T̂ >

TITLE:

Present wage earnings per hour: /C/«C- <5 ,
Total-man-hours in field, laboratory and report preparation: O/______ Jj /,— __-
Total wage expense based on hourly rate ...................................... .-3 /*<* /•*•
Total number of miles driven by state car personally: -2~Z / ___ _^
Total mileage expense for use of state agency, pool car (//̂ per mile): .................. . 3 U*»/ "5
Total number of miles driven by private car personally: _____________
Total mileage expense for use of private car { per mile):
Total expense for travel by train, plane or bus: ........
Type of boat used fay you personally:
Rate for boat use: Daily Cost Hourly operating cost
Canoe and Flatbottom (narrow) S 6.25 S 3.00
Wide Flatbottom 8.50 4.00
Glassmaster 17' Outboard 15.00 6.50
Glassmaster 19* Outboard 25.00 7.50
Glassmaster 19' Inboard 31.00" 8.50
Carousel ' 31.00. 8.50
Fish/Ski, T-Craft 37.00 9.00
Number of days boat was used: \
Number of hours boat was used: 10

Total expense for boat use: ......
Total number of nights spent in field:
Total expense for lodging: .......
Total number of meals:
Total expense of meals: .............................. '. ................... . /-<•
Miscl. items (ice, film, tolls, etc.) Itemize below:

(No. of items) (Total value)

Total expense for Miscl. items: .........................................

TOTAL EXPENSES

Effective date:
——— —— —————— Signature
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EXPENSE ; .-"'.."-; "V ~ """."„.""" ."~~
FIELD INVESTIGATION _

JTION COMPLAINT NO. ________ FISH KILL NO. *% I ~

MK-̂ PAi/rp P /:
TITLE: fiC. SfeC/41_______

WAGE EARNINGS PER HOUR AT TIME^OF INVESTIGATION /•

TOTAL MAN-HOURS IN FIELD ______. _______—————————————————— „

TOTAL WAG£ EXPENSE BASED ON HOURLY RATE ........................................ ^-^ /,

TYPE OF VEHICLE USED BY YOU PERSONALLY (AGENCY, gQQLr OR PRIVATE)
TOTAL MILEAGE ZJ7 COST PER MILE ../7

TOTAL EXPENSE FOR VEHICLE USE .........................................;........ *7̂ /.Q3

TYPE OF BOAT USED BY YOU PERSONALLY _______

RATE FOR BOAT USE: DAILY COST HOURLY OPERATING COST
CANOE AND FLATBOTTOM (NARROW) $ 6.25 $ 3.00
WIDE FLATBOTTOM • 8.50 4.00
GLASSMASTER 17' OUTBOARD 15.00 6.50
GLASSMASTER 19* OUTBOARD 25.00 7.50
GLASSMASTER I9! INBOARD 31.00 8.50
CAROUSEL - '- 31.00 8.50
FISH/SKI, T-CRAFT - 37.00 9.00

.<UMBER OF DAYS BOAT WAS USED —
NUMBER OF HOURS BOAT WAS USED ___rH____ TOTAL EXPENSE FOR BOAT USE

TOTAL NUMBER OF NIGHTS SPENT IN FIELD £>
TOTAL EXPENSE FOR LODGING ....................................................
TOTAL NUMBER OF MEALS __________$2__________
TOTAL EXPENSE FOR MEALS ......................................................

EQUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOOMS, ETC.) ITEMIZE BELOW
ITEM(S) COST PER UNIT TOTAL COST

TOTAL EXPENSE FOR EQUIPMENT ...............................

MISCELLANEOUS ITEMS (ICE, FILM, TOLLS, ETC.) ITEMIZE BELOW:

TOTAL EXPENSE FOR MISCELLANEOUS ITEMS

TIVE DATE: ^̂  ^̂  TOTAL EXPENSES ............... ** 333. 67

SIGNATURE: _____£/<>Xo-L-

OATE: " " *
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- : .: . ._ . . !_•.„ _, -„ : csPGVÔ '̂ :
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- . . " - - - ' - - APPENDIX A

MEMORANDUM
State Water Control Board

2111 North Hamilton Street P. 0. Box 11143 Richmond, VA. 23230

SUBJECT: Nelson County - FK 81-002 (PC 81-018)-Piney & Tye River Fish Kill
•̂

TO: ->VRO PReP File
-t*-tv̂ -* WT. ,1 A ?v*nma 1u * n* rroina i 9

DATE: 15 July 1980
COPIES: PReP Coordinator

VRO File #20-1174/T.H. Jett

At 12:30 p.m. on 11 July 1980, the writer received a call from PReP Central
concerning a fish kill on Piney River. The call originated from a Nelson County
Game Warden who placed a call to the Nelson County Sheriff's Office. Mr. Evans
then relayed the information to Richmond.

The writer called the Sheriff's Office to further define the location and extent
of the kill. The office representative said the kill was on Piney River and was
caused by the plant (U.S. Titanium) and that an estimate of fish killed was diffi-
cult because the river was too muddy.

v - —•-

The writer left for Nelson County @1:00 p.m. The results of the investigation at
the Titanium plant site are as follows:

1. The pump sump pond.had recently overflowed.

2. There was approximately 6" of freeboard in the pump sump pond at the time
of the inspection.

3. 2s mile downstream of the company's corrugated metal stonnwaier outfall, a
large turtle and a number of frogs were seen. No fish or minnows live or
dead were noted. The inspection was made from a railroad track located
adjacent to the river.

The writer then contacted the Sheriff's Office again to make sure that there was
not another location specified by the game warden. The individual at the office
stated that the Same Warden had found dead fish @ the Route 739 Bridge on the
Tye River. The results of the Tye River inspection are as follows:

1. A dead sucker was noted upstream of the Route 739 Bridge, so the writer began
walking the river bank heading upstream for 200 yards. A rough estimate
of the preliminary count was 50 minnows and 8-10 fish of 4 to 12 inches.
The fish were not bloated. A live mudtom and tadpole were noted in backwash
near the bank.

2. The writer took metal and nutrient samples just upstream of the bridge at
4:30 p.m. The pH was tested with a HACH Kit and found to be 7.0 standard units

3. A man was fishing under the bridge. He stated he had not seen any dead fish,
hadn't gotten many bites, and had caught a 3 Inch mudton.

100.177



Nelson County - FK 81-002
15 July 1980
Page 2

4. The river was fairly turbid from recent rains.

5. A 12" fish was wrapped in foil and taken back to the warehouse and frozen.
6. A local fanner said that I was welcome to go on his property and look at the
• river. At the railroad bridge in a pool area, 5 suckers (approx. 12") and

15 minnows, all dead, were noted. The writer then went upstream approximately
0.15 miles to a sand and gravel bar and noted 1 dead minnow and 1 live tad pole.

7. From the Route 29 Bridge what appeared to be a dead minnow was noted.
Tlie writer arrived home at 7:00 p.m. and called Ray Tesh to see which way to proceed.
He said as the fish were not bloated, the kill was fairly recent (24 hours). He
suggested that DES be contacted concerning a count.
Richard Ayers said a count should be made and requested that an extra person
accompany the writer so that two teams could be used. The writer contacted
D.M. Sours who agreed to assist.

The VRO team arrived at a grocery store near U.S. Titanium at 9:30 a.m. on 12
July 1980 and met Richard Ayers and Dave Chance. It was decided that fish would
be counted for 100 yards every % mile. The team of Chance-Sours would count
stations 1 - 12 and Ayers-Froma> would count from Station 13 to end of kill (see
attached topo). Stations 1 thru 20 were completed on the 12th. It was decided
that Ayers-Chance would check the extent of the kill at the Route 654 bridge while
Sours-Fromal checked downstream to find the length of the kill.

The Tye River was checked at the confluence of Rucker Run and no dead fish were
found. The River was extremely muddy. At that point, further counting was found
to be more advantageous from a canoe. The count would proceed again on the 13th.
On the 13th the count was completed around 4:00 p.m.. by Chance-Ayers. The canoe
was placed in the water at Station 20 and the team floated to the confluence of
Ruckers Run. The source of the muddy water was the Buffalo River.
Tedd Jett 1s to write a memo concerning contacts made with U.S. Titanium and
Ayers-Chance will supply final fish count.
It 1s suggested that:

1. A key to the Titanium property be supplied to the VRO staff to simplify
Investigations, and

2. Permanent fish kill Investigation stations and procedures be established
as this 1s a repetitive problem.

JAF:jf
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1 APPENDIX B/ .
MEMORANDUM

State Water Control Board
2111 North Hamilton Street P. 0. Box 11143 Richmond, VA. 2323C

SUBJECT: U.S. Titanium Corporation, Piney River, Virginia
Investigation of FK81-002 (PC 81-018)v

TO: VRO File #20-1147

FROM: Tedd H. Jett

DATE: ]4 July 198Q

COPIES: VRO PReP File
PReP Coordinator, Richmond
BAT, Richmond
BE, Richmond
J. A. Fromal

On 12 July 1980 the writer was contacted by R.F. Tesh and informed of a fish kill
investigation which was under way in the Piney and Tye Rivers in Nelson County
below the subject plant site. The writer was asked to assist by contacting the
Company to determine if problems with the waste holding facilities were continuing
and to have local representatives visit the site and take appropriate corrective
actions.

First, the writer called Billy Thompson of Piney River, who performs a monitoring
function of the facilities on behalf of the Company. Mr. Thompson indicated that
to the best of'his knowledge no problems with the system had been experienced
recently. Large thunderstorms occurred in the area on Wednesday and Thursday
nights, 9 & 10 July 1980. Mr. Thompson observed the system after the first storm
on 9 July 1980 and reported that both pumps were in operation and no discharge was
occurring. He further indicated that there was no apparent evidence that any dis-
charge had occurred earlier and that the catch basin was "empty". Mr. Thompson
did not check the system after the 10 July 1980 storm but suggested that the
writer check with Mr. Jack Campbell, who is responsible for operation and main-
tenance of the system, for further information.

The writer then called Jack Campbell for further details. Mr. Campbell advised
first that his son, Bruce Campbell, had primary responsibility for the system and
that he assisted him as needed. Mr. Campbell reported that a discharge from
the system had. occurred on Thursday night, 10 July 1980, as a result of the two
thunderstorms mentioned earlier. Mr. Campbell and his son were on site Thursday""
evening when the storm hit. Both pumps were operating properly, but they could
not keep the level 1n the catch basin from rising to the point where a discharge
occurred. Mr. Campbell estimated that the discharge began around 5:00 p.m. and
continued until about 11:00 p.m. The Campbells returned to the site around 10:30
p.m. on 10 July 1980 after the rain stopped and observed that the discharge volume
was much reduced and the pond level was nearly back within the berm. Mr. Campbell
checked the system again on Friday evening, 11 July 1980 and observed that the
pond level was approximately 12" below the crest of the faerm, Mr. Campbell also
advised that the pond had been pumped dry prior to the storm on 9 July 1980 and
that no discharge had occurred on that day. The discharge which did occur on
10 July 1980 was over the emergency spillway and resulted In no structural damage
to the catch basin berms according to Mr. Campbell. He also indicated that no

fl.RIOOI80 100180
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'MEMORANDUM
State Water Control Board

J] 11 North Hamilton Street 'P. 0-80x11143 Richmond, VA, 232;

SUBJECT: FK 81-086 Piney and Tye Rivers Nelson Co.

x
TO: Fish Kill File

flFROM: R. W. Ayers

DATE: August 26, 1981 . _... ._....._. _..__.._

COPIES: _ . . .

On May 19 and 20, 1981 a fish kill occured in the Piney River below the
U.S. Titanium property in Nelson County and In the lye River below the confluence
of the Piney. A total of 2,482 fish were killed including: Suckers, Minnows,
Sunfish, Small mouth bass, and Madtoms. The game commission has assigned a re-
placement value of $311.39 to these fish. Cost of investiqai ton was $664.46,
lab cost was $17.30 and administrative costs were $25.00, bringing the total cost
for the fish kill to $1,018.15.

The laboratory data do not show toxic levels of metals or sulfates in the
Piney or Tye Rivers because tlfey .were .collected two days after the kill occured.
The data from the UTS. Titanium discharge do exceed toxicity values for some
metals, however it is unlikely that such a snail flow volume could have been re-
sponsible for a fish kill 10 miles downstream.

The circumstances of this kill are similar to those which have occured in
the past in this area. Severe thunderstorms passed thru the area on May 18 and
19, 1981. These storms probably caused a considerable amount of acidi.c runoff,
bearing sulfates and heavy metals, from the U.S, Titanium property into the Piney
River, thus causing the kill downstream. By the time samples were collected on
Hay 20, the slug of toxic materials had already passed downstream. tSee Attached
Memo From J. A. Fromal, III)..

* PLAINTIFFS
EXHIBIT
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FISH KILL REPORT/NOTIFICATION

s..gJm. l''"i*y <"id lye Rivers
nasin James River ____________ _ _______ Jnves.ngatpr J. A. Fromal , III

by: N.ime._._RQ.faert Parton

Address.._____._._Jt _._

Phnnft (804) 263-5512

Reported to: Name__J_i_J^£____!__
PReP Central

-..,.„..,_., * Suckers, Bass, Minnows _ ,...._ . , Probably 5/19/81Frsh Killed {common name) ____________'____________Date Kill Started______

Number Killed 2482 Probably 5/20/81

Length/area Involved @ least 11 miles__________Total Cost Investigation 664.46 + ^17.^n lab COS
r Mtf-ii Unknown - Suspect runoff ' ' 55 311.39 fish coCause of K.II.—————————————H——————————————————— W;m Hours.—————.———————-25.00 admin C
____from U.S. Titanium Property__________ ____ __ SiOla.lb total

Exact Location of Kin _Piney River 2 miles below U.S. Titanium to at Jeast___
11-miles below discharge on the Tye River___ __

other: See attached memo.____________________ _____

Date 5/28/81 - - —— —- Investigators Signature. A& Ujff&- Scr

Recommendations:
_. .. _.. . . ._ .. Lab data indicate samples of river taken after toxicDivision of Ecological Studies.____;_________________,___________. _..._... _,_.._._..

slug had-passed. Circumstances similar to past kiVts caused^ by run-off
from 11.51. TU,mi mil.

Date 7/21/81_____________________ Signature ___i ___————————————————————————— ————P

Enforcement: •________-__ ______________._.___.__.... _

Oiite Signature

Fish Kill Distributed (Date) " ' ____
—————————— 100183

7 Copies: DES. BSFS Dir., Enf.F Region, CGIF, HATS File, Fish Kill File (orig)
Form 12-71



EMORANDUM
State Water Control Board

.'1 ! ! Mor ih Hmnilton-Slreet.. _ _i._0.,.Box_11.143_ Ric.hrnurui. VA 2323C

SUBJECT: FK31-086 (PC31-667) -Nelson County - Tye River' ! • / ,

TO: VRO PReP File _ ,' '

FROM: j, A> Fromal>

DATE: 28 May 1981
COPIES:—^PReP Coordinator, Richmond

VRO File #20-1147 (U.S. Titanium)
T. H. Oett

At 4:30 p.m. on 22 May 1981 the writer received a complaint from the PReP coordinator
concerning a fish kill in the Tye River. The complaint was registered by Mr. Robert
Parton (804-263-5512) who was immediately contacted by the writer. He had noticed
12 inch dead fish (bass and suckers) approximately V_ miles downstream of the Route
739 bridge at the Tye River. He also stated that the river showed a propensity to
foam.

••p

The writer drove to the Route 739 bridge, arriving around 6:00 p.m. Mostly large
dead suckers were noted, however, there was one dead bass, which eliminated spawning
stress or disease. Nutrient and metals samples were taken. The stroampll by the
HACH method was 7.0. Live fish were noted in the backwash area.

The storm water outfall from U.S. Titanium was inspected around 7:00 p.m. The low
lying area just upstream of the outfall appeared to be very muddy. The discharge was
sampled for metals and had a pH of less than or equal to 4.5.

The Piney River was inspected at the guaging station- No dead fish were noted. The
people who live next to the river at that location, were asked if they had noticed
any dead fish recently and they said no.

The operator of the Wheeler's Fast Food Mart was asked if there had recently been
any rainfall in the area. She said it rained very heavily on Monday and Tuesday with
a light drizzle on Wednesday (May 18, 19 and 20, respectively).

The writer contacted Dave Chance and it was decided that a count should be taken--..
beginning the next morning (the 23rd). There were two teams counting fish:

No. 1 - Dave Chance and Dwight Sours
No. 2 - Brian Harrison and Joe Fromal

To quickly ascertain the degree and extent of_the fish kill, it was decided that
fish counting stations would be set @ 1 mile increments and the count would be made
for 100 yds. Initially 8 stations would be counted: 1-4 by team No. 1 and 6-8 by
Team No. 2, The results of the count are attached.

100184



FK81-Q8G Nelson County - Tye River
23 May 1981
Page 2 . " . . . . _. .

Following a discussion during lunch by all parties concerned, it was decided to
check Station 5 and just upstream of the confluence of the Piney and Tye on both
rivers. No dead fish were found. Live fish and minnows were noted below the con-
fluence. '—-*•- .::_ ._:._ _...__:——:— ~ ' . ~ . :. .__..::_ .

Stations 9 and 10 were then counted. As the numbers of dead fish were small, the
teams went to the Route 654 at which point the fish count was terminated. The
reasons for the termination are as follows:

1. The kill was determined by Dave Chance to be at least three days old which
corresponded with the aforementioned rain event.

2. The numbers of dead fish were such that Mr. Chance felt that the fish could
be lightly spread out to the James River.

3. The plug that killed the fish had long since passed thru the count area and
only circumstantial evidence could be linked to any direct problem. (Sample
results may change this conclusion).

The expense sheets for the staff representatives are attached.

JAF:jf ' - - - - - -
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Summary - Fish Count - Tye River

Suckers _. . . ... ... Minnows Other

STA. 1-3 .4-6 7-8 ..9-10 . '11-12 >12

1_ _ ._ —i- -- — — - — — -
3 • 2 - ••-•"- ,- - 2
4 v
5 "•-•- - - - "-• " : - - - -•-
6 1(2)=2 ..__.. _ . . . . . _ _ _ . : _ . : - _ , - 16(2)=32 Sunffsh(IV')
7 . ... . ... . . . . . . . . . . Tadpole 1(2)=2
7 1 1 2 1 5 Sunfish (3")

8 1{2)=2 3(2)=6 2(2)=4 2(2)=4
9 1 1 3 3 11 Sunfish (6")

Madtoms (4")

10 _&__._.*&«-. ________ ___ 3(2)-6
Total 9 13 0" "6 5 14 — 84

Expanded Totals ; "• _ :

Suckers Minnows ,-._ Sunfish Bass Madtoms

1-3 = 158 1478 1-V = 35 4" = 35 4" = 13
4-6 = 229 •-• -:-3 " = 18_ S" = ]8 5" = 35
7 - 8 = 0 - 6 " = 18
9-10= 106

llr-12= 88
>12 = 246

Grand Total Fish Kill = 2,482
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Comments/Station

1 - No fish observed, live or dead
2 - Heavy silt, north bank, new railroad bridge
3 - Right @ telephone line, good long (fairy deep) pool, no fish observed.
4 - Steve Martin - Attorney who knows situation, owns access point.

Another good pool - no live or dead fish observed, 1 live frog.
5 - No dead fish observed. Live fish noted below railroad bridge and river confluence,
6 - Many live tadpoles, tadpole may have been in distress, many dead minnows noted

prior to initiation of counts. Tadpoles tended to eat the evidence. River had
been up approximately 2 feet recently.

7 - Live minnows sighted. Small patches of foam noted. 1 live frog. Brown algae
noted on bottom, may be dead.

8 - Foaming noted behind log. Live minnows noted.
9 - Live minnows observed. Dead fish in this area appear to be 2-4 days old.
10 - No comments.
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IMrjoy ond Tye Rivers - ^ _ _
"Nelson Co. ' . sheet No. _

REPLACEMENT COST OF FISH

Fish KiH No. 81-086

Species & Common Name >

Catostonridae -
Suckers

Cyprini da e-mi nnows
Lepomis sp. -Sunfish

Micropterus dolomieui
SmalTmouth bass

Ictaluridae-Madtoms

-

Size
(Inches)

1-3
4-6

9-10

11
>12

All
2
3

6
-•

4
6

All

Number

158
229

106

88
246

1478
35
18

18

35

18 .

53

Individual
Value

,,-16,

/ //
,_£.-_

JL °
.34
.03
-/ 7
,£.'•>
.b$

//-/
/. //
, //

-

Total
Value

tf 'A
_£ _f}~ / l~j

.£.43?

.&3.S2
/.:>•£ 4
*H*.;̂
S, fc'
4-/4
AZxW

•? '. * f. f *._? / /̂
Js- /J
jf,j3

Grand Total 2482 $311.39

lief, Fish DivisioPifCGIF)

Date: August 7. 1931
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. . —".-VIRGINIA STATE WATER CONTROL BOARD

TOTAL COST SUMMARY -: FI ELD INVESTIGATION ....._,,

"'.LUTION COMPLAINT NO. S(" (-'£• /' . FISH KILL NO. j?|_

ITEMIZED BELOW ARE .EXPENSES INCURRED BY THE V-IRGIN1A STATE WATER CONTROL BOARD DURING THE
SUBJECT INVESTIGATION

NUMBER OF PERSONNEL IN SUBJECT INVESTIGATION:

TOTAL MAN-HOURS IN FIELD AND/OR REPORT WRITING: 6 .)

STATE AGENCY VEHICLE 6

PRIVATE VEHICLE
TOTAL MILEAGE EXPENSE: "" " : " "" " ""

STATE POOL VEHICLE C PER MILE)

ELECTIVE DATE: 6~'.̂ 3 £'/ SIGNATURE: • /%W>i!

TOTAL WAGE EXPENSE BASED ON HOURLY RATE FOR ALL PARTICIPANTS. .............. -/9 7* /9

TOTAL EXPENSE FOR LABORATORY .............................................. /~7 ."?£>

TOTAL NUMBER OF MILES DRIVEN BY: STATE POOL VEHICLE

STATE AGENCY VEHICLE {*30PERMILE> ................. #/3&~ CO

PRIVATE VEHICLE ( PER MILE) .................____________

NUMBER OF BOATS USED IN INVESTIGATION: -—_______

TYPE(S) OF BOATCS) USED IN INVESTIGATION (LIST BELOW):

I.

2.

3. -

TOTAL EXPENSE FOR BOAT USE ............................................... ——

TOTAL NUMBER OF NIGHTS SPENT IN FIELD FOR ALL PARTICIPANTS: ——_____
TOTAL EXPENSE FOR LODGING ................................................. _____——
TOTAL NUMBER OF MEALS FOR ALL PARTICIPANTS: /^______ _,
TOTAL EXPENSE FOR MHALS ..,....,...............;........................... 3/* A /

TOTAL EQUIPMENT EXPENSES CSORBENTS, BOOMS, HAY, ETC.)...................... _____" " "

TOTAL EXPENSES FOR MISCELLANEOUS ITEMS: (ICE, FILM, TOLLS, ETC.)........... _____"~~

TOTAL EXPENSES ..................'.....

7 ; {/

DATE:
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LABORATORY COSTS

Fish Kill HO. g|-D?/c

P A R A M E T E R a n,°» °' COSl Def '°[d.' PARAMETER *° "' rj<! -"' ' -1analyses ;inaivs,s cost r~n*wc tn ,,̂ .,lys,.s a-; if »*..-.

i

^
•

-

-

<.olK..rm. Total 'I(K) ml

Colilttfiii. Ffcal /IOO ml
pH U.-Utt_t..rx)

Alkjliiiitt

Tolal Solid*. Total
\ iflatilr

. Fivnl

5ii!>p<'mlcd J-olicK T<»lal

Volatile

Fi \tt\
Pithed A.liiN

' diritli-

-HartJin-".

Nitn-rn Tolal Kktd-lil
Plto-pfioru- Total

Phoinhorui. Orth<i

Ammiinia in̂ /l a* N

Nilrilp me/Las N
Ntlralp me/I. a> .N

Culphjlr

IIc\ai»- K\lr-clablf>

BO1)<

COft

-

————————

| ̂uco.
I 7i

\.Oo

\ ; t no i " / Co

i C .
1 C
i }
t _ /
i

C". 5C

ISO

*$__ '._,£)

/_, 5(0

-

—

-

-

Arsenic

(jdmittin

Clalciiirtt

('hroiiiiunt

Copiirr

In m

I.ra.i

Masm-iiiiii

M.,i»c:,».-,,-

M.-..-IH*
/i»r

M , t fct I

Turfaiitit\

Pr-titidi-*
>VtlI»-_ljtf Solid*

(Jtiiiliic1r\it>

i !

'
;2̂ _ ! ̂  5~-S~ ! /, /̂ 3
J2̂  _. 5" 3" /. /̂ ^
j2̂
7̂ /̂ /̂  _ -zM.

1

2̂. .' 5'b~ / /O
:2_ i _ 5"5 /, /̂

•

1
i
1

!

Effective date .(_>—f>-2/ _ ... ._ . _ Grand To ta]O

Approved f\
rALahrb'rfzed'SignatiJre)

\j
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./V'.Ĉ  •- /--: -: - i

_v/- • •-•" x>' '-.̂ ;'̂ --.-.,
- r „ ,

>

~' .ft .. .

•!.'-.

'"-. "v̂,:,.
iA i-'' : x- ,• /
\ ,\ ' \ -'- ——^\ Xj • /

/ .

••"'"//' . ' / k r ' ̂ ' ' ""
.̂-i.' "" " ^"'^'-"' "--"'•'•- :. ----- -_._" ̂.; . _ . "TV /—\ ....•:. . ' •

^ ' / : ' • / i? : . ' '

/is .' i '" 1&0192



. / v:; '
- - ' - -

: - • - •I _ N^ ' • _

' v~̂ y;.- -•—.-.:
:>4V% ' • '- • „ .' l '"" . -• ^

••̂ JC... , j
V. ' . ' I

Y --.' ' X;

[>N:u/
: I \ > ' Vi#:"V.i -^y ^̂ "r̂  •
! XW^>^- - S- - -1 • '•I /' ,6,< •'

- / \ ';' '" -

'̂ vx : 7 -:::"'-x... *._ -. .>. -.- .* ....^-.. _...^-.,_..

' •; X'\',* — '• . ..._..._ ...

V-v,-.- .- •" : {
\ " "' '. '~':.'. •^ ' '• .

: !.„/_ - •'.- - —I \ '
^ --^ _._ :_ ji.- - .^ _._«...-J=- -r- . - , . . - • -I , . .. -. - . — _...__.. . . ...

r-' (:^ - 7—--/ - y
. -\ - - . . 100193* \ ... t



\i

..(•7*

//)';; y•• ,...-) ••
---, __—— - _ _..,._ -...._.»..,--.. ^ _

- - '

i • ! / . I I \ . , \ ' /" t " '

O .

t- /{ J -:! • - '' -./̂  " ,',.'.... ' J
_ - . - ) . \\ r 1 ' '

•
-A.R i oo 1 91+ .,».



DATA

4 S * T
is P rc r K

FK 52 PC *< BM OH BIO NO.
IT

BASIN STREAM RtVCR MILS fLOW 1«V«niTV

- :̂-" :, :--- -:-- - -:• -- -- 01351 .

TIOC " % fxts orfn-M (rr ] SCCTIOFI «KGION

n ..,;.•
".̂ iv/r • -/

" 00047 -' 06002

•. ri/~i ->_* s*r.. • / __.
MONTH OAV VCAR TIME SC'JflCC 3HHWI O*««rtptl«O /l"/- /.? //J'/V.VV̂ 7

^̂1 1
oissouvco OXVCEN FLOW c« wcAT^en T-MPC

00,00 • ooo*t OO041 coom /'••̂ . V ^
i . •'. " j" V •/

CI, WRSIOUAL (TOTALJ PtfLOoM . \'. "',(' .X/x ,71 ••• j "—i——•——• i——i——:——t———i f.,..~ fj,,,.» __ _i-•_.̂ îl- 'j*___uL

30040 . O'MOQ <. '"> V!i

v.. oî ( ..
"VL'-'-J •: iu'i>

PAMAMCTCF1
1
:jit« (l,*tt»ri(orv}

.^IkjilBltY (m«/l n C*CO.)

• J\cl«Jtly fm̂ /1 •« C>rO-}

'• r^t-t Soiidi. Tot«i fm̂ /t]

; Voiitiir
1 FI»»rt

'•j«»o«n<l*<J Solldi.T-lat <(ni/l)

| ' VnfttlP*-

i ' FI»«d

'JU.al*«d Satldt. Tnttl (rm/tt

r.Rfltrj&r* S.Kldt (nî /H

•*ilofi_« fmt/tj

. • iriift*«t, EOT A (n«t/l *«C*i O t|

rj«iKjfi"i, TotJl KJaduni (n,- ||

• »»'.io-arul, Toltl (m-/t] _• P

'" r.*nrtnriii. Orlhn (n«T/l| ** P

• •nrrn.-U ff-VI at N)

•liUJU (m̂ /l M N)

'rllrtlt fm-J/l It N|

^ ,(• fm^/n

' luor'd* tm")/1J

30,(r-t/M

STOPF.T
i [it*l

IHMIIJ

OO4IO

004JJ

00500

OO405

00110

00*30

00135

00̂ 40

00513

0054 S

0^*4-

OOiOO

OOfiil

(JO(.A%

UOfc/1

()<•« 1 O

006.-0

oor. M

OOt45
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00310
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t-
'
(
;

I
[

>*.\HAM. T f rt .

C-tO (..,». i.
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7 JUI C-K^rmMOO mr ; ,."

F^e»i riitrf»<(n/inn mi " •

r«c*i :..iiwn*-tt/toft f-'i • : i::
Mt I .(« . '

{' .".i---.-, ,,-,_' ' .. * *

_/ ; -,*,_•', • ••• •'•»
_Z; -1 '' ' • ' .
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/i • nw ss P ff. FK

' 1 i 1 IXI
FK SS *G »* BM OH BIO NO. ẐSf

B. /
BASIN

—
-4 --̂

0 s t,
'STREAM Rf /EH *

•̂

•«ILC

..ATItMOr.

LOfiaiTUOK

— ", Tfoe - '• ^ r*n DEPTH (FT i

MO

l<
01

Od047_'\ 00003

NTH' OAV VCAH
if
22 &

ISOLVCO OXVOCN

i

F ..aw ^Rwcntri

01331

SECTION REGION

,>

Tt».'E SOURCE

C -;- ti?
FLOW C

00300

'" CiyHCStOU'AL fTOTALJ

— -• - -
I

\
.:' !

rS WCATMfttT TKMM °C

00061 00041 000 10
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_- c? 1
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CflH«,.d ttyi
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!Jt»l.oa O-tcrtptlo" X'̂. A.T

3004O '004CO

y • PARAMETER
{(•M fLlf*nnt»ry)

I/. :ic>Ilnltr (mt/t « CjCO_)
i
l AeiaMy fmf/T K C-COt)| . . . . . . . .
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[ Vdiitiit
| . • ri»td
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FIELD INVESTIGATION

'O'l.UTION COMPLAINT NO. ' ' '' ' . FISH KILL NO. _J_

AM£: / -fHL V/^ •'"

TITLE: i'. .<7~S~f\_____________

WAGE EARNINGS PER HOUR AT TIME OF INVESTIGATION '

TOTAL MAN-HOURS IN FIELD /-:-»

TOTAL WAGE.EXPENSE BASED ON HOURLY RATE

TYPE OF VEHICLE USED BY YOU PERSONALLY (AGENCY. fOOJ.. OR PRIVATE)
TOTAL MILEAGE -=&«£=** T. ; : -: :COST PER MILE Jl' , ̂  ̂  •> -

?. *:<.-> . . _.. _ . ; *-.
TOTAL EXPENSE FOR VEHICLE USE ...................."........".",......,............. >T" //')

TYPE OF BOAT USED BY YOU PERSONALLY

RATE FOR BOAT USE: DAILY COST HOURLY OPERATING COST
CANOE AND FLATBOTTOM (NARROW) $ 6.25 $ 3.00
WIDE FLATBOTTOM 8.50 4.00
GLASSMASTER I71 OUTBOARD 15.00 6.50
GLASSMASTER 19* OUTBOARD 25.00 7.50
GLASSMASTER I9T INBOARD 31.00 8.50
CAROUSEL . - 31.00 8.50

{... FISH/SKI, T-CRAFT - 37.00 . 9.00

JM3ER OF DAYS BOAT WAS USED /? — -
NUMBER OF HOURS BOAT WAS USED ^_____ TOTAL EXPENSE FOR BOAT USE .......__•___

TOTAL NUMBER OF NIGHTS SPENT IN FIELD /O_____
TOTAL EXPENSE FOR LODGING .................................................... _________
TOTAL NUMBER OF MEALS __________?— -._. .
TOTAL EXPENSE FOR MEALS ...................................................... Y*/>Z O

EQUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOOMS, ETC.) ITEMIZE BELOW:
ITEM(S) COST PER UNIT TOTAL COST

TOTAL EXPENSE FOR EQUIPMENT ...............................

MISCELLANEOUS ITEMS (ICE. FILM, TOLLS, ETC.) ITEMIZE BELOW:

TOTAL EXPENSE FOR MISCELLANEOUS ITEMS
I 1 / / 7 / -^

:' %TIVE DATE: _/•'//- • - S j *f- f TOTAL EXPENSES ............... *'' / / '< 6 ->

SIGNATURE:

DATE

—- ^̂ "O ' '̂/̂  ̂
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COMPLAINT r;o. _S/.-.6A7«-- JMl'H_K]_u. NO. SJL-_<J?_4

TITLE:

WAGE EARNINGS PER HOUR AT TIMF^OF INVESTIGATION ** 7. 7 /

TOTAL MAN-HOURS IN .FIT LI) /_>-5AMD/Or, REPORT WRI T I NT, ~ " — ' ̂  - J - - »— - - -
fOTAL WAGC EXPENSE OASF.D ON I KJURLY KATE ..................

TYPE Of VtHICLE UCLU DY YO'J I'H&ONAll.Y (ACIN̂ Y, I'U>1., OR PRIVATE)
TOTAL MILEAGE -NJA COST PER MILE A/ /A

——— - f * ~m^———~__ .... T I f •..

TOTAL EXPENSE FOR VEHICLE USE

TYPE OF BOAT USED BY YOU PERSONALLY ________,________________________________rf/A

RATE FOR BOAT USE: - ~" ' -"--- -- ""DAILY COST ~" " ""HOURLY OPERATING COST
CANOE AMD FLATBOTTOM (NARROW) $ 6.7.5 $ 3.00
WIDE FLATBOTTOM 3.50 ... 4.00
GLASCMASTER 17' OUTBOARD 15.00 G.50
GLASSMASTER 19' OUTEOAPf) .25.00 7.50
GLASSMASTER 19' INBOARD 31.00 3.50

.- CAROUSEL "" 31.00 " 8.50
''•>• "'.rISH/SKI, T-CRAFT " 37.00" 9.00

.JMGER OF DAYS BOAT WAS USED _____tf_/fy__
NUMBER OF HOURS BOAT WAS USED _____/V/A TOTAL EXPENSE FOR BOAT USE ......._

TOTAL NU?«3ER OF NIGHTS SPENT IN KICLD _____ yy/>4
TOTAL EXPENSE FOR LODGING .................................................... _____ A///?
TOTAL NUf^BER OF MEALS ________ _
TOTAL EXPENSE FOR MEALS ..... ...."....

EQUIPMENT USED (SOLVENTS. HAY BALES, WIRE, BOOMS, CTC. ) ITEMIZE BELOW:
ITEM(S) COST PER UNIT . TOTAL COST

KJIAI . xiitiM roi? i^MiiTinn .................................................. __ fi/A* • - — — -•• i • i • ir * ijj • *^

•:IXLLLANLUU5 IILM-J (IU', III", lULL^, LU-.) I U MI/L BLLUW:

TOTAL EXPENSE FOR MlSCELLAMEOUS iTEMS ........................................ __ fr/A

'• riVE DATE: S/J4/&J . TOTAL EXPENSES

SIGNATURE:

DATE:
100199



s r.xn.NM

NO.

I 77T
/^ - — •

TITLE: fall ul ton
.-.AGE EARNINGS PER HOUR AT TIMc OF lY.'CS'i 1<"U !<•»:

*t
if'TAL MAN-HOURS IN riHLD 20and/or Report Writing ----- . . . . . .
TOTAL WAGE EXPENSE BASED ON HOURLY "ATf .......

TYPE OF VEHICLE USED BY YOU PERSON.M LY (Ai-nrt f !v:XJi , OK I'MVAII )
TOTAL MILEAGE HQQ Co:> I'D; MILL

IOTAL EXPENSE FOR VEHICLE UliE ........................ .\̂ ..................... f 80.OO

•YFT OF BOAT USED BY YOU rm.OHAl M

-ATE FOR BOAT USE: ' ^ ^ ------ UAILYC'J'iT I:' KMY OI'LMATIHG CO'ST
CANOE AND FLATBOTTOM ClAKWWJ S 0.;̂  I .'•.00
WIDE FLATBOTTOM B.i-0 -1.00 .
GLASSWSTER 1 71 OUTBOARD 15.00 6.50
GLASSMASTER I91 OUTBOARD !̂i.O:; . 7.50
GLASSMASTER 19' INBOARD" M .dO .0.50
CAROUSEL ' /-I. '.10 R.50
FISH/SKI , T-aw\FT - V.O.: V .00

rjr-'BEP OF DAYS BOAT WAS U5CU ___ _ .__ — ----- " H "_
UMBER OF HOURS BOAT WAS U5Ca,v.;_._̂ ''_ __ .,._,_- -,--.. i-.HAL. ' \M N!-:' Ml: ri.);,T H$F. ....... _

TOTAL NUMBER OF NIGHTS SPENT K. f I [ ID _____ __ __
TOTAL EXPENSE FOR LODGING ..........................'.. . . ".'. ".'.".':. '. ............... ___ '
TOTAL NUMBER OF KEALS _ __ j. ___ _,.„,_.
IOTAL EXPENSE FOR MEALS ...................................... ................

QUIPMENT USED CSOLVD41S, HAY iJALH , WI'<! . i-iXJ'.- ,
ITEM(S) ' -CO! T Hi 1:'1M

r'iAt rxrrNr,.: TOR r^nrnnn .................... ........_..
ISCCLLANEOUS ITEMS (ICE, TILM. 1,H ; :;, LU:.) l i - ' - i / l I 11 .'»».:

•TAL EXPENSE FOR Ml SCELLAilLOU:,

£CTIVE DATE:

HA if : . f/2g/g/ . .... ,. _______

100200



FIELD INVESTIGATION _ _ .___,.„. ........ . _ . . . . .

'JTION COMPLAINT NO. F'/- f'-f.''/ FISHKI~LLNO. ^/~

T.TLE:
WAGE EARNINGS PER HOUR AT TIME,, OF INVESTIGATION

SjTOTAL MAN-HOURS IN FIELD X C<

TOTAL WAGE EXPENSE BASED ON HOURLY RATE

TYPE OF VEHICLE USED BY YOU PERSONALLY (AGENCY, POOL, OR PRIVATE)
TOTAL MILEAGE .1 :"_:" ~:__~~ "COST PER MILE

TOTAL EXPENSE FOR VEHICLE USE ..,.....,...;.........,........................... _____

TYPE OF BOAT USED BY YOU PERSONALLY ..______. __________________

RATE FOR BOAT USE: = " ' ™ DAILY COST HOURLY OPERATING COST
CANOE AND FLATBOTTOM (NARROW) S 6.25 $ 3.00
WIDE FLATBOTTOM 8.50 4.00
GLASSMASTER 17' OUTBOARD 15.00 " 6.50
GLASSMASTER I91 OUTBOARD 25.00 7.50
GLASSMASTER I91 INBOARD . 31.00 8.50

; CAROUSEL - — - - -. 31.00 8.50
'• FISH/SKI, T-CRAFT ' —-—--- 37.00 9.00

NUMBER OF DAYS BOAT WAS USED .
NUMBER OF HOURS BOAT WAS USED TOTAL EXPENSE FOR BOAT USE .......

TOTAL NUMBER OF NIGHTS SPENT IN FIELD
TOTAL EXPENSE FOR LODGING ...........
TOTAL NUMBER OF MEALS
TOTAL EXPENSE FOR MEALS ........

EQUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOOMS, ETC.) ITEMJZE BELOW
ITEM(S) COST PER UNIT -- TOTAL COST

TOTAL EXPENSE FOR EOUIPMENT ...............................

MISCELLANEOUS ITEMS (ICE, FILM, TOLLS, ETC.) ITEMIZE BELOW:

TOTAL EXPENSE FOR MISCELLANEOUS ITEMS ........................................ _______

lEFi, /TIVE DATE: '̂ -<̂ 'f/ _ TOTAL EXPENSES ............... //- s

SIGNATURE:

DATE:
100201



-RSH KILL itH'uur/Morn (C
uh K.I!

__
fit-pot H-tl by: KKW

Acklhss.__.___._,___-, ..

Rcpctcdo: M.-IHH-.

F.sh Killnd (common n^me) f̂ff$.y *.SS i»t**3 . tJ..t- K. l St-;-;,,.

iUn Killed 2*182. ______ _.._., ___ ._«._,... ., . ,_,L».it. Ui'i Lml.»!

Lonrjth/jrca Involved __?J____&Jt „ .!L.Jff?J/f5. ... ... r'" •'' f-"-t '•'•' -ti-jiLon

of Kill L

Exact Locaticiiol Ki

Other. /) l/QLt fad Aff-

UivtsTontif Ecologies! Ctudk*__10 . ̂_KJ_V, / A/(t .

Fish Kill [..MMhuiiil (Ojlu) ' _ _____

"7Copir̂ : D( o. HSfS On., fiif.. Riii»'*i. CC.I? , HA-!'. \ :u- ' -•• K.'t I'.?,- (»•:.*'

100202
f (.M- I.' /i


